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CARILLOY electric-furnace aircraft 
quality steel meets every requirement for 
these vital parts. The precision machining 
and expert heat treatment it gets at Cleve- 
land Pneumatic Tool Company complete 
the job. 


@ ‘Reduced to the most favorable 
degree’”’ describes exactly what hap- 
pens to the huge USS CariILiLoy 
steel ingots from which are formed 
the rugged main columns in the land- 
ing gears of every B-36. 

To provide the tremendous 
strength and shock resistance re- 
quired to safely cushion the landing 
impact of 179 tons of bomber weight 
—and, at the same time, to keep 
the weight of the landing gear as low 
as possible—calls not only for steel 
of the highest quality but also for 
unusual procedures in fabrication as 
well. 

Consider these facts. The original 
ingot weighs approximately 37,500 
lbs. From it are produced two cylin- 
drical columns weighing only about 
1200 lbs. apiece. Approximately 93% 
of the steel is removed by machining 
to proper contour and in hollow- 
boring the column. When finished, a 


mere 7% of the original ingot is left 
to do the job. 

That USS steel has 
been exclusively selected for this ap- 
plication—one of the most exacting 
in the aircraft industry—is, we be- 
lieve, highly significant. The same 
care and skill, the same ability to 
meet requirements that are beyond 
the ordinary, go into every order of 
CARILLOY steel we make—whether 
it’s an ingot of giant size or a few 
tons of special steel. 

U'S'S CaRILLoy is just one more 
example of the better steel products 
developed and produced by United 
States Steel. If you are interested in 
additional engineering training, why 
not investigate your opportunities 
with U. S. Steel? For more informa- 
tion, contact the Placement Direc- 
tor of your school, or write to United 
States Steel Corporation, 525 Wil- 
liam Penn Place, Pittsburgh 30, Pa. 
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You Are Cordially 
Invited To Attend An 
ALUMNI REUNION 
of 
CORNELL UNIVERSITY 


GRADUATE ENGINEERS 


IN THE ENGINEERING DEPARTMENT OF 
CONSOLIDATED VULTEE AIRCRAFT CORPORATION 
FORT WORTH DIVISION 


Alumni of your alma mater have been meeting and work- 
ing together here at CONVAIR for many years. Each year 
new graduates join with them in Creative Engineering 
activity which has enabled CONVAIR to contribute much 
to the advancement of Aeronautical Engineering. 


Here you meet Engineers from your own and other 
schools in all fields: Aeronautical, Civil, Chemical, Elec- 
trical, Mechanical, and Nuclear, as well as Mathematicians 
and Physicists. A wholesome atmosphere prevails for the 
encouragement of initiative. Merit is the sole criterion for 
advancement. 


We will welcome an opportunity to tell you more about 
the advantages of joining other men from your school in 
CONVAIR’S Engineering Department. For information 
please contact your school’s Placement Officer or write to: 
M. L. Taylor, Engineering Personnel Dept., Consolidated 
Vultee Aircraft Corporation, Fort Worth, Texas. 
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Whether you're in engineering, sct- 
ence, commerce or liberal arts, the 
DOW sales organization may offer 


just the future yow’re looking for 


What About Your Future? 


Your opportunities for advancement are excellent because 
Dow is growing—continually building new plants, develop- 
ing new production operations—adding new products, 
opening new markets. 


Dow fits you for the job with a comprehensive training 
course which explains company organization, policy, 
finance, research, production, technical service and sales 
methods. 

You'll find that Dow is a friendly company. You'll discover 
that promotions are usually from within, from Dow’s own 
staff, Seldom is an outsider considered for a top job at Dow. 
Moreover, you'll find a highly developed spirit of coopera- 
tion between men and departments. 


At Dow, your future can be more secure because of Dow’s 
diversification of products serving many diflerent markets 


you can depend 


—a real advantage if business slows—and certain to 
multiply opportunities as business expands. Also at Dow 
—group insurance, pension plans and employee stock 
purchase plans have been a tradition. 


If you or any of your friends majoring in other fields of 
study who have had pre-engineering or one year or more 
of college chemistry are interested in finding out more 
about a future at DOW, write to Dow’s Technical Employ- 
ment Department today. 


Dow's Booklet, “Opportunities with The Dow 
Chemical Company,” especially written for 
those about to enter the chemical profession, is 
available free, upon request. Write to THE 
DOW CHEMICAL COMPANY, Technical 
Employment, Midland, Michigan. 
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TWO MORE WAYS TO CLIMB 
THE GM JOB LADDER 


PRODUCT 
ENGINEERING 


\4 hen considering your first engineering job— 
ask yourself this: 


What kind of person am I? The kind of person 
who likes to invent things—or design them? 


The kind who likes to be in on the birth of an 
idea? Or the kind who likes to meet the challenge 
of new designs, new inventions, new ideas — by 
figuring out how to build them in quantity at a 
price to make them available to the greatest 
number of people? 


For — the first type is bound to be happiest as a 
Product Engineer; the second as a Production 
Engineer. 

In Product Engineering, GM offers you a success- 


ful career whether your interest lies in automo- 
tive or Diesel engineering, design, fuel and 


plastic research, or creating new beauties of 
motorcar styling. 


In Production Engineering, GM also—as has been 
proved by its success in mass production of fine 
products—is a leader in manufacturing processes 


PRODUCTION 
ENGINEERING 


and production techniques, with all the fine 
career opportunities that this implies. 


And the same goes if you have your sights fixed 
on Research, the exciting hunt for knowledge in 
the field of applied science — or if you’re contem- 
plating a career in Plant Engineering, the plan- 
ning, developing, installing and maintaining of 
_GM plant equipment and services. 

Yes, there are all kinds of opportunities for the 


graduate engineer who has what it takes to climb 
the GM job ladder. 


GM positions now available 
in these fields: 
MECHANICAL ENGINEERING 
METALLURGICAL ENGINEERING 
CHEMICAL ENGINEERING 
ELECTRICAL ENGINEERING 
INDUSTRIAL ENGINEERING 
BUSINESS ADMINISTRATION 


GENERAL MOTORS CORPORATION 
Personnel Staff, Detroit 2, Michigan 
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Nobody can buy a length of cast iron pipe 
unless it has passed the Hydrostatic Test at the foundry. 
Every full length of cast iron pipe is subjected to this 
test under water pressures considerably higher than 
rated working pressures. It must pass the test or go 
to the scrap pile. 


The Hydrostatic Test is the final one of a series of 
routine tests made by pipe manufacturers to assure 
that the quality of the pipe meets or exceeds the re- 
quirements of standard specifications for cast iron 
pressure pipe. 

Few engineers realize the extent of the inspections, 
analyses and tests involved in the quality-control of 
cast iron pipe. Production controls start almost liter- 
ally from the ground up with the inspection, analysis 
and checking of raw materials—continue with con- 
stant control of cupola operation and analysis of the 
melt —and end with inspections and a series of accept- 
ance and routine tests of the finished product. 


Members of the Cast Iron Pipe Research Associa- 
tion have established and attained scientific standards 
resulting in a superior product. These standards, as 
well as the physical and metallurgical controls by 
which they are maintained, provide assurance that 


THE HYDROSTATIC TEST 


cast iron pipe installed today will live up to or exceed 
service records such as that of the 130-year-old pipe 
shown. 

Cast iron pipe is the standard material for water 
and gas mains and is widely used in sewage works 
construction. Send for booklet, “Facts About Cast 
Iron Pipe.” Address Dept. C., Cast Iron Pipe Research 
Association, T. F. Wolfe, Engineer, 122 So. Michigan 
Ave., Chicago 3, Illinois. 


Section of 130-year-old cast iron water 
main still in service in Philadelphia, Pa. 
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What do YOU look for in an employer? 


Undoubtedly, you'll want most of the following characteristics: 
1. Job satisfaction—the chance to do work you really enjoy. 


2. Recognition—the assurance that good work will be noticed, appreciated, 
and properly rewarded. 


3. Opportunities for advancement—a growing company can provide them. 

4. Security —the knowledge that a company is both stable and progressive. 

5. Pride—a feeling that your company is respected by the public and produces 
goods which contribute to a better way of life. 

6. Good companionship—a factor which contributes greatly to happiness on 
the job. 

7. Good pay —not in salary alone, but also in terms of vacation plans, pensions, 
and other benefits. 

8. Safe working conditions. 

How can you obtain this kind of information in advance? 


One of the best ways is to discuss the matter with an acquaintance already 
working for the company you are considering. You will also find it helpful to 
consult your college placement officer, your professors and company repre- 
sentatives visiting your campus. 


The selection of an employer is one of the most important decisions you'll 
make. It justifies considerable thought and effort. 


SOON AVAILABLE for stu- 
dent ASME chaptersand other 
college groups, a 16-mm. sound 
colormovie—"'Mechanical En- 
gineering at Du Pont.’ For 
further information, send post 
card to E. I. du Pont de Ne- 
mours & Co. (Inc.), 2521 Ne- 
mours Building, Wilmington, 
Delaware. 
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BETTER THINGS FOR BETTER LIVING 
«+. THROUGH CHEMISTRY 


Watch “Cavalcade of America” on Television 
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The many lineal inches of contact 
provided by the larger number of 
small diameter rollers give the 
Torrington Needle Bearing an 
unusually high load rating. In 
fact, a Needle Bearing has greater 
radial capacity in relation to its 
outside diameter than any other 
type of anti-friction bearing. 


Precision Manufacture 
and Unique Design 


the Needle Bearing is the result 
of proper selection of steels, pre- 
cision workmanship to close tol- 
erances, and the application of 
modern anti-friction principles. 

The one-piece shell, which 
serves as the outer raceway and 
retains the rollers, is accurately 
drawn from carefully selected 
strip steel. After forming, it is 
carburized and hardened. There 
is no further grinding or other 


The exceptional load capacity of 


The Torrington Needle Bearing 
is designed for high radial loads 


1 Illustrates the fact that for a given housing 

* bore size, a larger and, therefore, stiffer 

shaft can be used with Needle Bearings than 
with a roller or ball bearing. 


CAPACITY 
1700 


2 Shows the greater number of lines of con- 
* tact in the load zone of a Needle Bearing 
compared with a ball or roller bearing. 


operation that might destroy the 
wear-resistant raceway surfaces. 
The full complement of thru- 
hardened, precision-ground 
rollers is retained by the turned- 
in lips of the one-piece shell. 


Torrington, Conn. 
District Offices and Distributors in Principal Cities of United States and Canada 


THE TORRINGTON COMPANY 


The small cross section of the 
Needle Bearing allows a large 
shaft which permits a rigid design 
with minimum shaft deflection, a 
factor of utmost importance to 


good bearing design. 


South Bend 21, Ind. 


TORRINGTON 


NEEDLE + SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER + BALL + NEEDLE ROLLERS 
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Aircraft shown in the accompany- 
ing photographs are among those 
equipped with Hughes and 
fire control systems, 


THE PROBLEM: 


At Hughes the answers to these requirements for complexly interacting systems 
involving advanced radar and fire control have been under continuing development 
from 1948 and in production since 1949. Even more advanced systems are cur- 
rently in process of development for supersonic aircraft. 


Beginning with systems engineering and analysis, the military studies are initially 
concerned with evaluation of the strategic and tactical needs of the services in order 
to establish design objectives. This is followed by the analysis of problems involving 
noise, smoothing and prediction, multi-loop nonlinear servos, aircraft dynamics 
and controls, and the properties peculiar to conversion of analog information 
to digital quantities, From the analytic stage evolve the requirements for systems 
design and circuitry, designs of computing sub-systems, microwave transmitti 
and receiving equipment, the presentation of information to an airplane pilot, 
advanced testing needed to optimize over-all system performance. 


/ To design and manufacture advanced radar and fire control 
/ systems for military all-weather fighters and interceptors— 
; equipment that must be light in weight, versatile, and capable 
j of accurate operation day or night under extreme conditions. 


THE CORNELL ENGINEER 


SYSTEMS 
ENGINEERS 


CIRCUIT 
ENGINEERS 


Further advancements in 
the fields of radar and fire 
control are creating new 
positions on our Staff for 
engineers experienced in 
the fields of systems engi- 
necring and circuit design, 
or for those interested in 
entering these areas, 


SCIENTIFIC 
AND 


STAFF 


HUGHES 


RESEARCH AND DEVELOPMENT 


LABORATORIES 


Culver City, Los Angeles County 
California 
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Height of the 
fire 


at tWO 


chemical 
plants 


One plant is a seething inferno. Several persons were 
injured in this mid-western chemical plant fire, which 
resulted in a $600.000 loss. 


How different the story at the other chemical plant. When 
fire broke out at Arnold Hoffman & Company, Inc., 
Dighton, Mass., there was no rapid spread of flames. No 
one was injured. The blaze was confined to a single area 
of the plant and the damage was negligible. 


What did the Arnold Hoffman plant have which the 
other chemical plant didn’t have? The protection of a 
Grinnell Automatic Sprinkler System! 


Grinnell Sprinklers stop fire at its source, wherever and 
whenever it strikes, night or day, with automatic certainty. 
Seventy-six years experience proves this. 


Best of all, the new Grinnell Automatic Spray Sprinklers 
offer far more efficient water distribution — less water puts 
out more fire. Grinnell Automatic Spray Sprinklers are 
interchangeable, moreover, with existing sprinklers with- 
out piping changes. 


A Grinnell Sprinkler System often pays for itself in a few 
years through reductions in insurance premiums. That’s 
why any company that has fire insurance is already, in 
effect, paying for the protection of a Grinnell Sprinkler 
System. Why not have it? Grinnell Company, Inc., 260 
West Exchange Street, Providence, Rhode Island, 


Grinnell operates a 5-month training course at Providence, 
R. I. to acquaint engineering college graduates with mod- 
ern piping engineering practice and products and with 
Grinnell Company operations. If you are a graduating or 
a graduate engineer, the Grinnell training course offers 
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you an exceptional opportunity for a sound education in 
piping engineering and sales and good chances for ad- 
vancement. For further information, write directly to-— 
H. B. Cross, Executive Secretary, Crinnell Company, Inc., 
Providence, Rhode Island. 


€ 


The Ether-drift Experment 


by ARTHUR H. VAUGHAN EP 


The historic series of optical 
measurements known as_ the 
“Michelson-Morley Ether-drift Ex- 
periment,” which were performed 
in 1887 by the late Professors Al- 
bert A. Michelson of the Univer- 
sity of Chicago and Edward W. 
Morley of Western Reserve Uni- 
versity, Cleveland, have often been 
discussed in connection with mod- 
ern versions of electromagnetic the- 
ory. This experiment, broadly 
speaking, may be considered to 
have given the first clear-cut evi- 
dence leading to the inception of 
some of the revolutionary present- 
day notions of light and the struc- 
ture of matter. 

The purpose of the ether-drift 
measurements was to detect a rela- 
tive motion of the Earth within the 
medium which was expectedly re- 
sponsible for light transmission, the 
“luminiferous ether.” But Michel- 
son and Morley were reputedly un- 
able to find the effect of such Earth- 
ether motion. Subsequently :: was 
concluded from the no-motion an- 
swer yielded by the experiment 
that there really was no ether, and 
that previous theories of light based 
upon the assumption of an ether 
must be discarded. All other experi- 
ments of this nature have yielded 
substantially this same result, so 
that today there is absolutely no 
doubt that the conclusion is the 
correct one. 

But in spite of the seeming well- 
settledness of the question there 
remain a number of problems per- 
taining to the ether-drift experi- 
ments which are still of interest. 


Experimental surface-type steam con- 
denser. 
~~Allis Chalmers Mjfg. Co. 
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These problems involve explaining 
the fact that in the indicated re- 
sults of the experiments there was a 
small but apparently systematic 
deviation from the absolute zero in- 
dication of Earth-ether motion 
which modern theory ought to have 
yielded. This deviation has very 
often been neglected because of the 
widely accepted opinion that the 
results insofar as they were not 
quite zero were erroneous. Surpris- 
ingly, many statements have been 
published to the effect that “no 
trace of an ether-drift was ever 
found,” or that “all experiments 
showed an exactly null ether-drift.” 
The indicated drift, however, was 
never found to be in fact exactly 
null, and the small anomalous re- 
sult has been unexplained for over 
67 years. 
Experiment Repeated 

Because the exact null drift 1s 
one of the most fundamental postu- 
lates alluded to by those who sought 
to develop modern physics, and be- 
cause such a result had never ac- 
tually been obtained, the Michel- 
son-Morley experiment was_ re- 
peated in a far more complete and 
elaborate form by the late Pro- 
fessor Dayton C. Miller of the Case 
School of Applied Science (now the 
Case Institute of Technology) dur- 
ing the years 1921 to 1927. Miller’s 
work is not so well known as Mich- 
elson’s, It is a significant fact, how- 
ever, that while Michelson per- 
formed his experiment only twice, 
and for very brief periods of time 
each, Miller continued his measure- 
ments throughout the year and at 
all times of day, a unique contribu- 
tion to the subject. He thus ob- 
tained enough data to allow a com- 
plete analysis of the cosmic motion 
of the Earth. The results of the 
analysis were systematic in that 


they showed a fairly evident motion 
of the Earth toward an apex in the 
vicinity of the southern celestial 
pole. Miller stated that his results 
and Michelson’s were agreeable, 
where Michelson found an apparent 
drift only 1/40 of that predicted by 
the ether theory, Miller found ef- 
fects varying from 1/17 to 1/90 of 
the expected amount. 

All this pointed strongly to the 
conclusion, which Miller  unfor- 
tunately adopted, that the observed 
effect was due to a real ether-drift. 

Although the subject is by no 
means significant theoretically, at 
the present time, it has been a ques- 
tion just how large a margin of er- 
ror is present in a difficult experi- 
ment of this kind, and what influ- 
ence external affairs might have had 
upon the results. 

This very brief review of the 
problem is devoted to describing in 
a little detail Professor Miller’s 
repetition of the Michelson-Morley 
experiment. 

In Newton’s time there were two 
conflicting ideas developed to ex- 
plain the transmission of light: 
Newton's own “corpuscular theory,” 
and the ether theory, which was 
first clearly formulated slightly la- 
ter by Christian Huygens (1678). 
Both theories required the “inven- 
tion” of either particles or sub- 
stances. For many reasons, includ- 
ing the fact that diffraction of light 
could be interpreted in terms of 
waves but not particles, and the 
philosophical preference for assum- 
ing the presence of just one sub- 
stance rather than a large number 
of different kinds of particles, the 
corpuscular theory was abandoned 
some one hundred years later, by 
most physicists, in favor of ether- 
waves. 

Today, of course, corpuscular 
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theory dominates scientific think- 
ing. Although certain phenomena 
have not been completely explained 
by the particle theory, the concept 
of an ether has been virtually 
abandoned. 


The Ether Theory 


The ether scheme supposed that 
there be a medium permeating all 
space, including that occupied by 
material bodies, “at rest in abso- 
lute space,” offering no obstruction 
to the motion of matter, yet having 
sufficiently high elasticity and low 
enough density to permit the elas- 
tic propagation of wave motion at 
300,000 kilometers per second. 
Ether must furthermore be a solid, 
because by means of polarization 
experiments (and other demonstra- 
tions) light “waves” are shown to 
be transverse; transverse waves oc- 
cur only in solids, or in jellies. 

The ether concept grew to some- 
what ponderous size and the list of 
highly unnatural ether-properties 
became increasingly troublesome. 
Considering the serious and funda- 
mental character of the subject, 
physicists became interested in find- 
ing out whether or not there really 
was an ether. The mathematical 
theory of elasticity was at that time 
not sufficiently developed to allow 
much more than an empirical in- 
vestigation of the properties of 
ether. The work of Fresnel (1822) 
is most noted, and although there is 
no longer any application to the or- 
iginal subject ether, his contribu- 
tions remain as an important back- 
ground of modern elasticity theory. 

The need for a definite test of the 
ether theory led James Clerk Max- 
well in 1878 to propose the ether- 
drift experiment. On the basis of the 


ether theory, the velocity of light 
with respect to the ether should be 
a constant. Hence if one moves 
through the ether, the apparent 
velocity of light should be a func- 
tion of the speed and direction of 
the observer, and should be the re- 
sult, simply, of addition of veloc- 
ities. This is what is often called an 
“optical dissymmetry of space,” de- 
pendent upon the motion of the ob- 
server. 


Measuring the Velocity of Light 

The only practical method of 
measuring the velocity of light is to 
allow a beam to traverse a path AB 
and be reflected by a mirror at B 
back to A. The variation in trans- 
mission time would then be a 
measure of the difference in velocity, 
if there were an ether-drift. Writ- 
ten below is a derivation of this 
effect, or time lag: 

The total time required to go and 
return along a path parallel to the 
motion of the earth is 


1, 
c—v 
where c is the velocity of light, v is 
the velocity of the earth, and L is 
the distance between source S and 
mirror M, After expanding into se- 
ries and neglecting terms of power 
higher than second (since v is con- 
siderably smaller than c), 


v? 


Cc 


The quantity is the transit 
c 

time in stationary ether. 


When the path is at right angles 


Fig. 1, Interferometer used to detect an apparent change in the velocity of light because 
of the existence of an ether. An absolute null result would discount the ether theory. 


Case Institute of Technology 


to the Earth-ether motion, the time 
of transit is 
2L 
T= 
( 
considering right triangles. After 
expanding again and neglecting 
terms, the time 
2L v? 
(1 + A—) 
2 


The difference in these times is 


2L sv? 
= % (—)— 


Thus the “second order effect,” 
as Maxwell called it, is shown to be 
proportional to the square of the 
ratio of the velocity of the earth to 
the velocity of light, and turns out 
to be of the order of one one-hun- 
dred-millionth part of the total 
time of transit. It would, according 
to Maxwell, “therefore be quite 
insensible.” Unknown to Maxwell, 
Michelson had recently announced 
the invention of his remarkable in- 
strument, the interferometer, while 
a student at the University of Ber- 
lin. Michelson accepted Maxwell’s 
challenge, and immediately adapted 
the instrument to a form capable 
of measuring an ether-drift. Miller 
employed a similar kind of inter- 
ferometer, shown in Fig 1. 

The Interferometer 

Measurement of ether-drift is 
based upon the fact that changes 
in the patterns of interference of 
light, produced by changes either 
in actual length of path or in optical 
properties or velocity of the light, 
will be observable, the measure- 
ments being made in terms of wave- 
lengths. The optical parts of Mil- 
ler’s interferometer are carried by 
two rigid structural steel girders, 
each about fourteen feet long, in- 
tersecting to form a cross. Such a 
construction proved to be quite 
stable. A weight of 282 grams (.622 
lb.) placed on the end of one arm 
produced a change in the optical 
system equivalent to about one 
wavelength of light. Miller showed 
that by keeping the instrument in 
fair balance no objectionable deflec- 
tion would occur. The arms are al- 
lowed to rotate on a vertical axis 
by means of a circular wooden float 
(Fig. 2.) attached at the center to 
the underside of the cross. The en- 
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MERCURY 
TROUGH 


Fig. 2. Diagram showing the construction of the interferometer to permit almost 


frictionless rotation in mercury trough. 


tire apparatus was floated in a ring- 
shaped cast iron trough of mercury 
at the base, and held centered by a 
loose fitting vertical pin. About 275 
kilograms of mercury were required 
to float the 1200 kilogram (2650 
lb.) apparatus. The action obtained 
in this way was smooth running and 
nearly frictionless. 

Fig. 3 is a diagram of the optical 
paths in the interferometer. Four 
optically flat mirrors, “flats,” are 
located at the ends of each arm and 
are adjusted by means of microme- 
ter screws. M is a half-silvered flat. 
Light from source § is partially re- 
flected and partially transmitted by 
M. The first part is directed to flat 
B:, and subsequently follows the 
path B,, B,’, B., B,’, B,, B,’, B,, 
B,’, B,, B,’ and so on to B, from 
which approximately half is waseed 
through M to the observing teles- 
cope T. The remainder of the light 
which was originally transmitted by 
M follows an identical to and fro 
path in arm AA,, and also enters 
the telescope after being reflected 
by M. Adjustments had to be made 
to bring the two multiple paths 
into approximate equality, not dif- 
fering by more than two wave- 
lengths or about 10 * centimeters. 

Because the paths are not pre- 
cisely equal, the two components 
of light entering the telescope will 
be slightly “out of phase” with 
each other, causing a pattern of 
nodes and loops to form. ‘This pat- 
tern of interference, called fringing, 
will seem to consist of vertical al- 
ternated dark and light stripes su- 
perimposed on the surface of the 
most distant mirror (optically ) 
from the scope. If this flat is ex- 
actly perpendicular to the rays of 
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ineident light, the interference will 
fall in laminated planes parallel to 
the flat, and since the observer's 
line of sight is along the rays of 
light, any existing fringes would be 
invisible. The trick consists in ro- 
tating the flat so that it is not quite 
perpendicular, thereby getting a 
shaved-off, wedge, view of the pat- 
tern. W hat i is now seen is the sib 
of the stacked interference planes, 
apparent as stripes. On the sup- 
porting frame of the most distant 
mirror Miller attached pointer 
projecting into the field of view by 
which the position of the center 
stripe could be determined, Fig. 
is a sketch of the interference 
fringes as seen in the interfero- 
meter. 

The light paths are so arranged 
that a change in velocity across one 
of the multiple paths (AA’ or BB’) 
will produce a change of phase of 
the two trains falling upon the mir- 
rors whose images are seen simul- 
taneously in observing the telescope, 
and the change will be evident as a 
lateral shift of the fringes. Chang- 
ing the length of path in one of 
the arms has of course the same 
effect.. The shift would be one 
fringe-width when the change of 
path is equal to one wave length 
of the light. The result of ether-drift 
is (or would be) to cause such a 
dissymmetry, which would be de- 
tectable upon rotating the infer- 
ometer and constructing graphs of 
the fringe positions, The mathema- 
tical reduction of such data ts ac- 
tually a complicated process, largely 
worked out by Dr. J. J. Nassau of 
the Department of Astronomy at 
Case. 

It can be shown that the then ex- 


pected ether-drift would be detec- 
table and easily measurable. 

The incerferomter, set into mo- 
tion by an initial push, would con- 
tinue to rotate at the rate of about 
one turn in fifty seconds for close 
to an hour and a haif, during which 
time an observer following the 
eyepiece around recorded the fringe 
positions. Dr. Miller commented in 
his report that “very few, if any 
scientific experiments require the 
taking of so many continuous ob- 
servations of such extreme diffi- 
culty .... Half the time, perhaps, 
the observations are interrupted be- 
fore they become numerous to be 
useful because of . . . temperature 
variations (or) Earth or aerial 
vibrations.” 

Over a period of six or seven 
years Miller accumulated several 
volumes, consisting of millions of 
fringe readings. Most of these were 
taken at a site near the 100 inch 
(Hooker) telescope on Mt. Wil- 
son. Previous to 1925 no attempt 
was made to analyze the apex of 
indicated motion of the earth. The 


Fig. 3. Schematic view of the interfer- 
ometer, showing the optical paths. 


experiment was applied, stated Mil- 
ler, to test the effects of certain pos- 
sible external influences which may 
have been the cause of earlier posi- 
tive drift readings. These were: 
magnetostriction, gravitational de- 
formation of the frame of the inter- 
ferometer, radiant heat ex- 
traneous light, and the so-called 
Lorentz - Fitzgerald hypothesis 
which is a deduction from the elec- 
tron theory of matter showing that 
a body in motion (such as the inter- 
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fermometer) experiences a contrac- 
tion in the direction of its motion 
exactly counter-acting the ether 
drift effect. (The purpose of this 
last test was to find whether the 
contraction depended upon the com- 
position of the body, but no de- 
pendance was noted, in accordance 
with the L-F hypothesis. ) 

To carry out the other tests Mil- 
ler constructed a new instrument 
of concrete and nonmagnetic ma- 
terials so as to compare nonmag- 
netic interferometer results with 
those obtained from the steel one. 
No difference was found, thereby 
eliminating the possibility of mag- 
netostriction being influential. 

Tests were made at various times 
to determine the rigidity of the 
steel cross. The arms were loaded 
in various ways with weights, rota- 
tion was reversed, and tried at sev- 
eral speeds, No essential variations 
could be observed either in period 
or magnitude of the fringe shifts 
obtained in this way. 

The answers to the possibilities 
of disturbance was repeatedly a 


” 
“no” 


Present Status of the Topic 

A broad summary of the prob- 
lem is this: The ether theory re- 
quired that the velocity of light 
measured on the Earth be variable 
with direction, due to the motion of 
the Earth through the ether, a sit- 
uation analogous to the velocity of 
sound in air as measured from a 
moving vehicle. This light-velocity- 
variation (if it existed) could be de- 
tected by an interferometer mount- 
ed in the way described. 

Michelson and Morley in 1887 
found only a small fraction of the 
magnitude of variation expected. 
His work was not conclusive be- 
cause of the lack of sufficient quan- 
tity of observations, and because it 
was not in agreement with either the 
ether theory or the later electro- 
magnetic theory. 

Miller’s work agrees with Mich- 


Fig. 4. Fringes as they appear in the in- 

terferometer telescope. The fixed pointer 

is a reference from which the fringe shift- 
ing can be detected. 


elson’s in giving essentially a null 
result. But the fact remains that his 
results display such systematic 
fluctuations (with the rotational 
and orbital motion of the earth) as 
would occur if there were in fact an 
ether-drift. These fluctuations are 
unexplained. 

Experimental work of other kinds 
has in recent times given almost un- 
doubtable evidence in favor of 
modern theory, so that an ether 
(and hence an ether-drift) cannot 
possibly be present. From today’s 
viewpoint, an ether-drift experiment 
must yield an exact null result. 

Since the results of these experi- 
ments never have been null, there 
must have been something wrong 
with them. This is the opinion 
adopted by most physicists con- 
cerned with the problem. 

No modifications of electromag- 
netic theory have been forthcoming 
capable of explaining the question- 
able result. An attempt was made 
by J. L. Synge to develop a theory 
considering the acceleration of the 
interferometer with the motion of 
the earth. It appeared at the start 
that there would be some agree- 
ment of Synge’s theory with Mil- 
ler’s results; but the results Synge 
predicted would have been observed 


by an interferometer mounted in a 
different way from Miller’s. Synge’s 
experiment was carried out by R. 
W. Dutchburn, and is reported in 
Nature, 170, 705 (1953). His result 
disagreed entirely with the explana- 
tion of Miller’s results offered by 
Synge. 

It is certain that no erroneous 
procedures were used by Dr. Miller 
in performing the experiment. It 
can nevertheless be said that the 
detailed reduction of his data into 
velocity direction-of-motion 
components was “squeezing the last 
available drop” of information from 
what he had obtained. A study of 
Miller’s work is now in progress at 
Case in Cleveland. This amounts to 
a “statiscal analysis” of the results, 
for there is no need to repeat the 
experiment. Although no report had 
been published as yet, Dr. R. S. 
Shankland, Chairman of the De- 
partment of Physics at Case, states 
his opinion that it is probable that 
the analysis will show Miller’s re- 
sults to be “merely the statistical 
fluctuations of the readings in a 
very difficult experiment”. Dr. 
Shankland believes it at least a 
possibility that a part of D. C. Mil- 
ler’s and others’ small non-zero re- 
sult was due to temperature varia- 
tions. 

While Michelson’s results were 
non-conclusive, it is fairly evident 
that the meticulous nature of Mil- 
ler’s experimental work should have 
led to the correct results. If Miller’s 
results can be shown to be within 
the limits of measuring error, it 1s 
then safe to say that he has pro- 
duced experimental proof of the 
absence of an ether-drift. ‘Theore- 
tical physicists have been satisfied, 
since the original 1887 Michelson- 
Morley experiment, to call the 
ether-drift results “zero” in spite 
of the difficulties experimenters 


have had. Much credit is due Mil- 
ler for having obtained a dependable 
set of facts. 
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Superaerodynamics, the aerodynamics of highly rarefied 
gases, has become increasingly more important to practical 
engineering now that the rocket airplane has revolutionized 
our thinking concerning high-altitude flight. The optimum 
flight altitude of long-range rocket airplanes is approxi- 
mately sixty miles, at which height the air density is so low 
that the fluid can no longer be considered to be the con- 
tinuous medium with which one deals in conventional fluid 
mechanics. The newer concepts of superaerodynamics, 
which take into account the coarse structure of the fluid, 
are needed for rocket-aircraft designing. Because of precau- 
tions for national security, little information is available 
for public knowledge concerning the actual design of rocket 
aircraft from superaerodynamic considerations. ‘Vherefore, 
we will deal in this article only with the elementary fluid 
dynamics of superaerodynamics. 

‘The two important problems to be solved in fluid dy- 
namics are: What kind of flow-pattern occurs in the fluid 
surrounding a moving body or missile, and what are the 
magnitudes and directions of the forces on the body due to 
the transfer of momentum between fluid and body ? 

In order to answer these questions, the aerodynamicist 
must know whether or not the molecular characteristics of 
the fluid justify the conventional assumption that the fluid 
is continuous; that is, he must know: Is the mean-free 
molecular path, which is defined as the average distance 
that molecules travel between successive collisions, |) neg- 
ligible in comparison to, 2) comparable to, or 3) much 
larger than the characteristic dimensions of the body ? If the 
first case holds, then he is dealing with conventional aero- 
dynamics. If either the second or third case holds, then he 
is dealing with superaerodynamics—s/ip-flow occurring in 
the second case and free-molecule flow occurring in the 
third case (Fig. 1). 

In slip-flow, we find that the fluid slips over the body- 
surface with a definite velocity instead of sticking to the 
surface to form the well-known stationary boundary layer 
of conventional aerodynamics. Since most of the problems 
of slip-flow are still unsolved, we will give no further dis- 
cussion of this extremely important b-anch of superaero- 
dynamics. 

However, a few aerodynamicists, notably Tsien,' Stalder,” 
and Zurick,* have done work in free-molecule flow. For the 
sake of analysis, they considered the fluid to be a uniform 
stream of molecules having a certain mass-velocity upon 
which they superimposed a Maxwellian velocity distribu- 
tion to account for the random thermal motion of the mole- 
cules (Figs. 2 and 3). Using the condition that the mean 
free molecular path for free-molecule flow is much larger 
than the characteristic dimensions of the body placed in this 
molecular stream, the superaerodynamicists reasoned that 
collisions between molecules are much fewer than collisions 
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between molecules and the body-surfaces and, therefore, 
that the stream of impinging molecules is in no way affected 
by the molecules which are re-emitted from the body-sur- 
face. Then they simplified their calculations by considering 
the transfer of momentum from fluid to body in two stages: 
1) the interchange of momentum due to impinging mole- 
cules and 2) the interchange of momentum due to the re- 
emission of the molecules from the body surfaces. 


Molecular Reflection® 


Experiments show that at least two different types of 
re-emission of molecules at the body-surface, specular re- 
Hection and diffuse reflection, can occur, depending upon 
the state and nature of the surface, the kind of gas, the 
density of the impinging stream, and the temperatures of 
the gas and the surface. ‘ 

In specular reflection, the tangential components of 
velocity of the molecules remain the same upon striking the 
surface, but the normal components of velocity reverse di- 
rection. ‘This is the condition for perfectly-elastic impact, 
the angle of incidence being equal to the angle of rebound. 
Specular reflection will occur if surface forces are not too 
strong; that is, when the surface irregularities are of the 
order of, or smaller than, the so-called “de Broglie wave- 
length” of the molecules, as is the case with high-polish 
specular metal and with very small glancing angles between 
molecular beam and the surface. 

In diffuse reflection, the molecules are reflected from the 
surface in a completely random manner so that all traces of 
past histories of the molecules are lost. The direction of 
reflection is described by a cosine law (the Knudsen cosine 
law) 149 similar to that of a surface emitting light. The 
molecules have a Maxwellian distribution of speed which 
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Maxwell Speed distribution due to thermal motion alone. 


depends upon the temperature of the re-emitted or scattered 
stream. This effective temperature, which is proportional 
to the energy of the scattered stream, depends on the efh- 
ciency of the energy-exchange that occurs between the im- 
pinging stream and the body-surface. ‘Vhis efficiency can be 
described by the so-called 
which is independently determined from experiments on 
heat dissipation. ‘The accommodation coeflicient, is de- 
fined as follows: 


where: 


7, isthe temperature of the incident stream. 

ky is the rate of incident molecular energy. 

7, is the temperature of re-emitted stream. 

k, is the rate of re-emitted molecular energy. 

7, is the temperature associated with a Maxwellian 
distribution of re-emitted molecules in equilibrium at the 
surface. 

k, is the rate of energy associated with this Maxwel- 
lian distribution. 


Newton's Calculations 


Before we enter into the calculations of the aerodynamic 
forces of lift and drag in the case of an inclined flat-plate 
in free-molecule flow, let us consider the pioneering work 
of Sir Isaac Newton concerning nearly the same problem.® 

‘The Newtonian fluid consists of a stream of molecules 

having a uniform speed v but having no thermal motion 
whatever, an important distinction between Newtonian 
flow and free-molecule flow. ‘The molecules of Newtonian 
flow: 1) are either pertectly elastic or perfectly inelastic, 
2) are identical and equidistant from one another, and 3) 
exert no forces on each other in any way. 
* In elastic or inelastic Newtonian flow, having density p, 
a flat-plate which is inclined at an angle x to the stream 
(see Fig. 4) has a rate of mass impact per unit area of 
body surface equal to: 


pv sina 
The change of the normal component of velocity is: 


{ 2v sin a : for elastic impact 
( wsina : for elastic impact 


16 


‘The force normal to the flat-plate, having area 4, equals 
the rate of mass impact times the change of normal velocity ; 
that is, the resultant aerodynamic force F on the flat-plate 


is given by: 


2p4v* sin* a : for elastic impact 
| pAv’* sin’ a : for inelastic impact 


which expresses Newton’s famous sine-square law. 


Drag, the component of force in the flow direction, is 
given by: 


2p.4v* sin’ a : for elastic impact 


Fo=Fsine= pAv* sina : for inelastic impact 


therefore, the drag coefficient Cy equals: 


§4sin*a : for elastic impact 
Co = Fo/h pAv’ = | 2sin*a : for inelastic impact 
Lift, the component of force perpendicular to the flow, 
is given by: 
2p.4v* sin? a cosa : for elastic impact 


cons | pdv’* sin® acos a : for inelastic impact 


therefore, the lift coeflicient Cy, is given by: 


= {4 sin’ acosa : for elastic impact 
2 sin’ acosa for inelastic impact 

‘These Newtonian-flow calculations erroneously indicate 
that: 1) the aerodynamic forces are determined merely by 
the conditions at the front of the body since only this part 
is ever bombarded by the stream, 2) the pressure on the 
front face is a constant for a given angle of inclination of 
the flat-plate and the pressure on the back face is always 
zero, and 3) the aerodynamic coefficients likewise depend 
only on the angle of inclination. 

‘Though the results of Newtonian-flow are incorrect for 
low How-speeds, at very high flow-speeds, next to which 
the thermal motion of the molecules is truly negligible, the 
expressions derived from free-molecule flow theory (specu- 
lar reflection) do reduce to the corresponding elastic 
Newtonian-flow expressions (a fact which will be shown 
later). 

Inelastic Newtonian-flow is not only extremely unlikely 
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Maxwell velocity distribution superimposed on uniform mass- 
velocity. Only the x-component distribution is shown here. 
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but probably physically impossible. However, for this flow, 
the condition that the stream travels right along the body- 
surface after impact approximates the condition of hyper- 
sonic continuum flow, namely, that the shock wave, which v4 
springs from, let us say, the leading-edge of the body, lies 

nearly on the body-surface. As the flight Mach number, 17, 

of a flat-plate inclined to the hypersonic continuum flow Y 
increases, the Mach angle, detined as: 


arcsin M t 


becomes smaller, bringing the shock wave closer to the 
front surface and thereby increasing the pressure on that 
surface. Meanwhile the amount of expansion on the back 
surface has increased, thereby decreasing the pressure on 
that surface. As the Mach number becomes much large1 ~~p 
than, say, ten, the pressure on the back surface approaches 


zero and the pressure on the front surface approaches.® t 


(y + 1) pv’ sin’a 


Cartesian coordinates used for the problem of the flat plate in 
Meanwhile y, the ratio of specific heats of the gas, ap a flow of air. Alpha is the angle of inclination of the mass- 
velocity vector. 


proaches one. We see that the above expression yields the 
same aerodynamic force that we had before for inelastic 
Newtonian-flow, namely : 


2pr? ad. 


NB exp [— + du de dw 


Modern Calculations 


Let us now compute the aerodynamic coefhicients of a 
Hat-plate in free-molecule flow for the case of specular 
reflection.” The following points should be realized in 
comparing the expressions to be derived from free-molecule 
flow theory with those already derived from Newtonian- 
flow theory: free-molecule flow theory, and not Newtonian- 
flow theory, takes into account |) the effect of these mole- 


‘The first integral term refers to the effects occurring at 
the front surface, and the second integral term applies to 


the effects occurring at the back surface. 
After use is made of the fact that 


cules which strike the back surface of the flat-plate because “ s 
. 

they have sufhiciently-great thermal velocities toward that exp (— AV fexp (— pw") dw =" 
surface and 2) the effect (or rather the lack of it) of those caf : B 
molecules which never strike the front surface because they 
have sufficiently great thermal velocities directed away 
from that surface. and after the substitution U’ c, + u is made, the fol- 

Ihe resultant aerodynamic force on the flat-plate, in- lowing expression is obtained : 


clined at an angle z to the stream, due to both the imping- 
inging and re-emitted molecular streams is given by the 


following general expression : 


F= f f f mur Au: Nflu,v,w) dudvdu 1.0 
MACHANGLE 5:7% 
where: (2mu) is the momentum transferred to the flat 
plate per molecule of the impinging stream. Oo 
(du) is the volume swept out per unit time by the <—— 
stream of molecules, having normal veloeities su, which 
strike area A from either front or back directions, 
[N f(u,v,w) du dv dw] is the number of molecules per 
unit volume having velocities between uw and u+-du, v and Loca. MAcH Nuneans: EXPANSION 
v+dv, w and w+dw. Substituting the expression for SN 
and PRESSURES are 
indicated, 


didi 


Hypersonic flow past a 6 per cent double wedge at mach 
number 10. Redrawn from Hilton, W.F., High Speed Aerody- 
namics, Longmans, Green and Co., 1951. 


N 
exp([— + + W*) du dv du 
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Since = ¢/Cmes = BC = Bre sina 


sina exp(—s’ sin’a) + (sin? 4 )ert (Bs sin a) 


The drag coefficient is then given by: 


Cos = 4 sina 
sVr 


sinaexp (—s° sin’a) + ( sin’ a + erf (fs sin 
and the lift coefficient is given by: 


Cris = 4 cos a 


sina exp sin’ a) + (sin’ a + er (Ps sin a) 


We will now see that these last two expresisons reduce 
to the corresponding Newtonian-flow expressions when the 
thermal velocities become negligible next to the mass- 
velocity ¢; that is, let us make s approach infinity : 


Then 
ass 
lim Cog = 4 sin a [sin’ a] 
lim Crs = 4 cos a [sin® a] 


since erf (Bs sina) -» s — OO 


Summary 


We have shown by the example of the flat-plate in free- 
molecule flow the method used in this branch of super- 
aerodynamics. ‘The expressions given above for the force /° 
are perfectly general if one considers the surface of a body 


of arbitrary shape to consist of differential plane areas d/. 
If 4 is replaced by d/ in these expressions, one now has the 
expressions for the differential contribution dF which is to 
be integrated over the body-surface to yield the resultant 
force FF. The general method by which these expressions 
were obtained was seen to be a refinement by means of 
kinetic molecular theory of the pioneering work of Newton. 

Besides the mechanics of free-molecule flow, the super- 
aerodynamicist must be concerned with the heat transfer 
processes in the region of free-molecule flow. At high speeds 
and high altitudes, one encounters overheating of missile 
structures due to frictional heating, an effect which is re- 
sponsible for the decomposition of meteorites in the upper 
atmosphere. The theoretical problems of heat transfer are 
solved by obtaining expressions for the balance of incoming 
and outgoing energy at a section of the skin of the missile ; 
the previously defined accommodation coefhictent frequently 
enters into these calculations. At an altitude of 150 miles 
or more, solar radiation, and not skin friction, is the pre- 
dominant factor in determining skin temperature. 

Experimental work in superaerodynamics has yet to 
catch up with much of the theoretical work outlined 
this article. 


Notation 


A Surface area of one side of a flat-plate. 
a Angle of attack of the flat-plate with respect to the free 
stream. 


1 
A= (¢maz = most probable molecular speed ) 


Mass velocity having components ¢y, ¢: 


Ce 
Gy | Components of mass-velocity. 
¢maz Most probable molecular speed. 
Cy Drag coefficient Subscript means “due to specular 
C. Lift coethcient reflection.” 
7 Ratio of specific heats of the gas. 
F,Fp, Fi Aerodynamic force, resultant drag, resultant lift. 
m Mass of a molecule. 
M = Mach number, the ratio of C to speed of sound. 
' Number of molecules per unit volume. 
Mass per unit volume = mN. 
Molecular speed ratio C/¢maz 


+ Components of total molecular velocity. 


/ Components of thermal molecular velocity. 


Newtonian-flow mass velocity. 
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Water is the cheapest commodity 
in existence; ten tons for a dollar 
or 385 glasses for a cent. Few 
persons realize just how cheap water 
is and fewer still realize how in- 
expensive is the delivery of water. 
The consumer turns on the faucet, 
expects and gets clear, safe water, 
whenever he wants it in whatever 
quantity he desires. And what does 
this most important service in the 
community cost?—Four dollars for 
the first 1000 cu. ft., and 33 cents 
a 100 cu. ft. for the next 4000 cu. 
ft. delivered through a 5 /8-in.meter. 
These figures sound inexpensive, 
but when one realizes all of the 
routine involved in providing that 
water at the consumer's tap, the 
cost seems even less. 

The many problems of supplying 
water became apparent to the auth- 
or when he worked in the office of 
the Westchester Joint Water Works 
No. 1 in Mamaroneck, N. Y., in the 
summer of 1953. The office work 
alone involved in getting water to a 
new consumer is interesting, com- 
plex, and detailed. When the de- 
tails were tabulated as part of a 
study of office operations, it be- 
came evident that procedures could 
be organized into six categories. It 
is the purpose of this article to set 
forth these detailed procedures for 
the benefit of others who may be 
faced with similar problems. 


The Utility 


The Westchester Joint Water 
Works No. 1 is unusual in this re- 
spect: It is owned by three political 
entities, the Town of Harrison, the 
Town of Mamaroneck, and the Vil- 
lage of Mamaroneck, in Westches- 
ter County, just outside of New 
York City. Besides supplying these 
communities, it also serves por- 
tions of New Rochelle and the City 
of Rye. The utility obtains its water 
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from a small impounding reservoir 
on a small stream. It serves 40,000 
customers through 7000 meters, and 
owns a 6.0 mgd rapid sand filter 
plant, and a 7.5 mgd pumping sta- 
tion which pumps New York City 
water (with chlorination only) 
when the stream flow is insufficient. 

Operation of the utility is under 
the management of a board repre- 
senting the three communities. The 
office is located in Mamaroneck, 
New York, and is managed by a 
chief clerk who supervises this 
staff: senior stenographer, stock 
clerk, billing machine operators, 
accounting machine operator, cash- 
ier, billing clerk (who assigns work 
to the service men), junior clerk 
and telephone operator. This office 
staff plus the plant operators and 
maintenance crew handle the job 
of water supply in these suburban 
communities. 

The problems of office manage- 
ment in reference to new services 
are classified in six functions or 
stages: (1) preliminary to service 
connection, (2) tapping, (3) meter 
purchasing procedure, (4) meter 
installation, (5) billing, and (6) 
clerical work at the end of the 
month. The first step begins when a 
local developer, who owns land in 
one of the districts, decides to put 
in a new street and build houses. 


Preliminary to Service Connection 


The builder must bring plans for 
his development to the water office 
for review by the superintendent, 
who determines the size of main 
needed to meet the expected de- 
mand, according to the sizes of the 
houses to be built and the number 
of water-using appliances to be in- 
stalled. The superintendent must 
also determine from the expected 
demand whether or not the develop- 
ment can be supplied from existing 


mains; if not, plans must be made 
to reinforce the network of mains. 
Once the main size has been de- 
cided, the superintendent prepares 
an estimate of the cost of the work 
by listing the materials needed with 
prices obtained from the stock book. 
The completed estimate is given to 
the senior stenographer, who 
checks and types it in duplicate, 
one copy being sent to the board 
(governing body) of the district in 
which the development is to be con- 
structed, the other copy being sent 
to the developer (contractor). 

The district board reviews the 
estimate and plans, taking into ac- 
count the zoning laws, general de- 
velopment of streets, etc., to deter- 
mine if the project will fit into the 
present scheme. If satisfactory, the 
development plan is approved. The 
developer must then deposit with 
the water utility the estimated 
cost of the work and the district 
board sends approval to do the 
work to the water office. At the 
next regular meeting of the water 
utility board the approval of the 
district board is reviewed, and if 
approved, a resolution is passed to 
proceed with the work. The esti- 
mate ts then assigned an authoriza- 
tion number and filed. A copy of 
the estimate is given to the chef 
clerk for comparison with the ac- 
tual cost of the work. 

The work of laying the main be- 
gins with the contractor digging 
the trench for the main. When the 
water office is notified that the 
trench is ready, the maintenance 
foreman, after obtaining the neces- 
sary street opening permit, assigns 
men to the job; they pick up the 
needed materials from the pipe 
yard, proceed to the location and 
lay the main. When the job is com- 
pleted, one of the maintenance crew 
inspects, tests, and sterilizes the 
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After clearing with the water utility office, work is begun on a 1, line, which will 
supply water to parts of a proposed building. 


main with HTH, a high test hypo- 
chlorite. 

Before the trench is backfilled by 
the contractor, the maintenance 
foreman measures the line, lists all 
of the appurtenances installed, and 
makes out his report on the mate- 
rial actually used. This report goes 
to the stock clerk and then to the 
chief clerk, who figures the actual 
cost, and the amount of the esti- 
mate (which was on deposit) may 
then be settled with the contractor. 
A sketch of the main is then made 
for inclusion in the authorization 
file and the new street is drawn on 
the master map of the streets in the 
district. 


Tapping 

The various steps and office de- 
tails involved in the tapping cate- 
gory include these, in the order of 
performance. 

1. Builder must file, in duplicate, 
an application for the tap and pay 
for it at the charges set forth above. 

2. Cashier accepts payment, posts 
it in the cash register and makes a 
folder for the amount file. 

3. Builder deposits with — the 
cashier the amount of the estimated 
charge for water to be used during 
building. 

4. Location card and charge 
memo (indicating amount paid) are 
made out by cashier. 

5. The location of the property 
is verified on the assessment map 
and the new account number ts en- 
tered thereon. 
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6. A ledger sheet for the account, 
prepared by the junior clerk, and 
the charge memo goes to the ac- 
counting machine operator, who 
enters the charges and credits on 
the ledger sheet and files it in the 
ledger sheet “buggy.” 

7. Cashier makes out a tapper’s 
report showing house location, size 
of tap, size of main, and account 
number. This report then goes to 
the billing clerk. 

8. On receipt of a report from 
the builder or contractor that a 
trench to the house is ready, the 
billing clerk assigns a tapping crew 
to the job. 

9. After the service is installed 
the tapper’s report is completed to 
show a sketch of the curb box loca- 
tion and all materials used. 

10. The completed tapper’s  re- 
port goes to the stock clerk, who 
notes the materials used and then 
gives it to the junior clerk, who 
files it in the account file. 


Meter Purchase Procedure 

The water works utility keeps a 
number of meters of all sizes in 
stock and purchases them in lots of 
24 or more. For the purpose of this 
discussion the purchase procedure 
will be outlined for a single meter. 

1. The purchase is originated by 
meter repair foreman ap- 
proved by the superintendent, in 
his capacity as purchasing agent, by 
making out a meter requisition. 

2. In accordance with the re- 
quisition, the stock clerk prepares 


a purchase order, in triplicate. One 
copy (yellow) goes to a permanent 
hles, one (pink) goes to the meter 
repair foreman who will receive 
the meters. The original is signed 
by the superintendent and mailed, 
with a claim, to a meter manufac- 
turer. 


3. When the meter ts received, 
the cashier makes out a meter card, 
on which the serial number is en- 
tered. On this card will be entered 
the complete history of the meter 
in service, its installations, removals 
from service, repairs, ete. 


4. When the meter is received, 
the pink copy of the purchase order 
is checked against the invoice by 
the meter repair foreman and 
both are returned to the stock 
clerk. 

5. When the manufacturer’s no- 
tarized claim is received by the sen- 
lor stenographer, it too goes to the 
stock clerk for checking. 

6. The claim, invoice, and pink 
copy of purchase order next go to 
the chief clerk, who enters the 
amount and manufacturer in the 
voucher register. 

7. The cashier draws a_ check 
for the amount in question and en- 
ters this amount in the cash book. 

8. The claim and check go to the 
superintendent and auditor for ap- 
proval. At the next meeting of the 
water works board the chairman 
and treasurer of the board sign the 
check and it 1s mailed to the manu- 
facturer. 

9. The claim, invoice, and pink 
copy of the purchase order are filed. 
When the cancelled check is re- 
turned, it, too, is filed. 

Thus, the records of meter, or any 
other, purchases become a part of 
the permanent files of the utility. 


Meter Installation 


When the builder has used up his 
building water allottment, a meter 
must be set. A meter installation 
card is issued in duplicate, and the 
standard installation fee is charged 
to him. These standard fees are: 


Size of Meter Amount 


5, 8-in. $ 6.00 
3 /4-in. 7.00 
l-in. 8.00 
1%-in. 10.00 
2-in. 12.00 
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When the meter is to be set, the 
billing clerk is notified, the work 
assigned. The men pick the meter 
up from stock, set it, and fill in the 
necessary information on the meter 
installation card, the original being 
returned to the cashier, who files 
it in her permanent file and creates 
a meter reading page by noting the 
meter serial number and the date 
set on a blank reading page. This 
page is then placed in a meter read- 
ng book in its proper relation to the 
neighboring houses. 

The copy of the installation card 
is given to the junior clerk, who 
copies the information on the proper 
ledger sheet, types a card to be used 
in the addressograph plate holder, 
and stamps an addressograph plate 
with the Graphotype machine. This 
plate is used for billing purposes 
and has embossed on it the build- 
er’s name, address, account number, 
and meter reading book and page 
number. 

Since the bulder has had the 
meter set, he includes the cost of 
installation in the price of the house. 
‘Therefore, the new owner must no- 
tify the water office of his  pur- 
chase so that the records may be 
corrected. This notice ts given to 
the senior stenographer, who mails 
an application to the new owner for 
his signature. When this is returned, 
the addressograph plate, meter 
reading book page, and the ledger 
sheet are changed and the record 
correction is thus completed. When 
these corrections have been made, 
the meter installation ts completed 
and so is the unique routine for new 
houses. 


Billing Procedure 


In contrast to the above, what 
follows is a day by day, month by 
month routine. Although each house 
is billed once every three months, 
the staggering of the three districts 
makes billing a continuous pro- 
cedure: 

1. The consumer uses the water 
for three months. 

2. The meter reader enters the 
consumer’s home and notes the dial 
reading in the meter book. If no one 
is home, the reader leaves self- 
addressed postcard on which the 
occupant can copy the dial reading 
and mail it into the office. 

3. When the reader has been 
through the meter book once, it 1s 
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given to the billing clerk, who 
computes the metered water 
charges. 

4. The billing clerk notes any 
houses that have been skipped and 
assigns service men to obtain the 
readings if no postcard is received. 
If this repeat trip to the house fails 
to obtain a meter reading, the bill 
is estimated. 

5. The junior clerk prints the 
address of the consumer on a blank 
bill with the addressograph ma- 
chine, checks the billing clerk's 
computations, and gives — the 
checked book and the correspond- 
ing addressed bills to the billing 
machine operator. 

6. The operator prints the ac- 
count number, inclusive dates, be- 
fore and after dial readings, con- 
sumption, charges, arrears if any, 
and the amount due on the bill. By 
a carbon arrangement this infor- 
mation is also printed on the cor- 
responding ledger sheet, and on a 
proof sheet. 

7. A check is then made of the 
total consumption and money due 
from the meter reader’s book 
against the total on the proof sheet, 
and the checked total is entered on 
a control sheet by the billing ma- 
chine operator. 

8. The bill, plus a return en- 
velope, is stuffed in an envelope, 
stamped, sealed, and mailed. 

9. If payments are made by mail, 
they are separated into districts 


and labeled with the proper account 
number. 

If the payment is in person, the 
cashier receives the money and 
posts it in the cash register. 

10. Payments by check are 
posted in the cash register and the 
stubs (half of the bill) are put in 
the register drawer along with the 
checks. The other half of the bill is 
put in an envelope and returned 
to the customer as a receipt. 

11. At the end of each day, stubs 
are sorted into districts, the total 
cash received for each district is 
entered in the cash receipts book 
by the cashier, and the stubs 
turned over to the accounting ma- 
chine operator. Daily receipts are 
then totaled, entered on a deposit 
slip, and deposited in the bank. 

12. When the accounting ma- 
chine operator receives the stubs, 
the amount of each stub is entered 
on its corresponding ledger sheet 
and a carbon copy of the entry is 
made on a proof sheet. 

13. The totals on the proof sheet 
are checked against the total cash 
received for the day as shown in 
the cash receipts book, and when 
agreement is reached, the proof 
sheet is stamped “control,” and the 
totals are entered, and it is filed. 

14. Periodically all of the ledgers 
must be checked for delinquent pay- 
ments, bills being due the last day 
of the month following the one in 
which it is received. 


Employee of a water utility operates this accounting machine. Shown in the foreground 
are ‘buggies.” 
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15. The accounting machine op- 
erator checks for lateness and if any 
is found, she adds two per cent to 
the bill, makes out a collection slip, 
and gives it to the bill collector. 
The collector visits the home and 
tries to collect the money. 

16. At the end of each day the 
cashier receives collector’s 
money and handles it in the same 
manner as described above. 

This completes the day-by-day 
routine, but one more item in the 
billing procedure should be men- 
tioned. Once a year each district 
requests the delinquent bills of their 
district as of a certain date and 
these are collected as a tax lien. In 
the areas served outside the three 
districts a deposit is required to 
guard against overdue bills. 


End of the Month 


Several reports and closing en- 
tries are made only once a month 
and they are as follows: 

1. The stock clerk makes out 
the monthly report of the material 
used in all of the jobs during the 
month. 

2. The total months consumption 
and money due from the control 
sheet is entered in the journal. 

3. The collection control sheet is 
reported to the chief clerk and is 
balanced against the total of the 
cash receipts book. 

4. The billing machine operator 
checks the total of the outstanding 


balances on each account against 
the total outstanding balance on 
the control sheet of the next dis- 
trict to be billed. 

5. The cashier checks the bank 
statement and notes the outstand- 
ing checks. 

6. Any adjusting entries due to 
adjusted accounts receivable, insur- 
ance payments, payroll distribution, 
and the like are entered in the jour- 
nal voucher so that all accounts 
will balance. 

7. The utility repays the con- 
tractor (developer) a portion of the 
money he spent to construct the 
main. The repayment scheme varies 
from district to district, but essen- 
tially the developer gets a certain 
percentage of the receipts for a cer- 
tain number of years. 

8. The utility pays the three dis- 
tricts enough to defray the interest 
and redemption of the water works 
bonds. Water rates are fixed to 
cover operating costs plus the 
charges mentioned above. 


Other Services 


Thus far this paper has outlined 
the office detail connected with in- 
stalling services, billing and collect- 
ing, etc. The utility also provides 
other services and the office force 
performs other duties that should 
be mentioned in passing. 

1. Handling of complaints 

a. High consumption 
b. Low consumption 


The water utility office directs the serviceman to “trouble spots.” Here a repairman 
is showing servicing a meter which has stuck. 


c. Dirty water 

d. Poor pressure 
e. Leaking meters 
f. Noisy meters 
g. Stuck meters 


2. Handling of requests 
a. Filling swimming pools 
b. Change in size of service or 
meter 
c. Rendering a final bill 
3. Clerical work 
a. Figuring salaries and over- 
time 
b. Keeping records up to date 
. Keeping office supplies on 
hand 
. Taking care of all corres- 
pondence, reports and 
schedules 
Keeping minutes of the 
utility board meetings 
f. Answering telephone calls 
These duties and services are 
those of the office force. In addition 
there is, of course, the operating 
staff which performs the many tasks 
of collection, purification, and dis- 
tribution of water, plus mainte- 
nance work including: repairing 
leaks, checking hydrants, locating 
valve boxes, and testing, repairing 
and replacing meters. 
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Summary and Comment 


It is not only the large water 
works, but the small ones as well 
which perform an amazing amount 
of service for so little cost to the 
consumer. While other costs have 
increased, water and the service 
which puts it in the customer’s 
home is still cheap. Good as water 
service is, it could be better if water 
rates were increased but a fraction 
of a cent per person per day. 

Considering the number of steps 
involved in the procedures outlined 
above, it may appear to the casual 
observer that the work is quite in- 
volved with the transfer of papers 
and reports from one person to an- 
other. This is not true, however; the 
procedure is much like a mass pro- 
duction assembly line with each 
worker doing a small job, and in its 
proper sequence these many jobs 
accomplish the major one, keep- 
ing track of the supplying of water. 
When each person has a small rou- 
tine function, it can be efficiently 
performed and this lends efficiency 
to the whole organization. 
(Continued on page 38) 
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a generator with 


a blanket of steam? 


JACK HEINTZ engineers find the answers 


to problems like this 


F N Jack & Heintz engineers were asked to solve the problem of 
building a guided missile generator that would not burn up in 
the heat barrier encountered at supersonic speeds. Conven- 
tional cooling methods could not be used. Our engineers solved 
the problem with a generator which utilizes the latent heat of 
vaporization for cooling action. Wrapped in a blanket of steam, 
it operates at safe temperatures regardless of speed or altitude. 


Typical J&H Aviation 
and Commercial Products 


Finding answers to unusual aviation problems like this is 
typical of the challenges met daily by J&H engineers. 


Jack & Heintz, expanding its line of both aviation and 
commercial products, is selecting graduating engineers pointed 
towards positions in: Product Research; Design and Develop- 
ment; Testing; Field Service; Application Engineering; Plant 
and Industrial Engineering; Time and Motion Study. 


Electrical 
Control 
Systems 


Gas Turbine Starters 


Get the Facts on a Career at J&H! Sp ED 
Jack & Heintz has prepared, Time for Decision, an TIME 


interesting 28-page book on the engineering opportuni- 
ties offered at J&H. [t's especially written for you—the 
student engineer who must soon make that most im- DELISION 


portant decision. For your free copy, write our Engi- 


neering Recruitment Officer, today! 


Motor Generators 
© 1964, Jack & Heints, Ine 


17685 BROADWAY CLEVELAND 1, OHIO 
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A jet engine compressor blade 
oscillating in a high-velocity air- 
stream made this fingerprint-like 
picture. Such interferograms, taken 
at the rate of 5000 per second, 
help our engineers to visualize 
why blades flutter. By analysis, 
instantaneous vibratory forces can 


be measured. 


Accurate knowledge of blade 
forces and stresses permits our 
engineers to design the lightest 
blades consistent with reliability. 


Studies of flow dynamics are 
important. Yet this is only one 


fingerprint of a flutter... 


small phase of the research 
that goes into the successful 


development of high-performance, 
dependable aircraft engines for 


supersonic flight. 


At Pratt & Whitney Aircraft the 
use of advanced techniques is 
encouraged — the most advanced 
facilities made available because 
we know that good engineering 
requires good tools. This partially 
explains why so many outstanding 
engineering graduates have been 
attracted to a career at Pratt & 
Whitney Aircraft. 


PRATT & WHITNEY AIRCRAFT 


Division of United Aircraft Corporation 


East Hartford 8, 


Connecticut 
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Engineering materials and their 
uses in everything from sports 
equipment to automobiles are now 
being shown in a series of public 
exhibits in the lobby of Thurston 
Hall, Cornell’s new engineering-ma- 
terials center. The Department of 
Engineering Materials and Mech- 
anics is sponsoring the series to keep 
the public, as well as engineering 
students, abreast of the latest de- 
velopments in the materials field. 
Emphasis is placed on the scientific 
and engineering developments with 
special reference to materials and 
their selection, preparation, pro- 
cessing, and inspection. During the 
next few months, visitors will see 
how engineering and engineering 
materials play a vital role in the 
manufacture of sporting goods, 
glass, automobiles, and plastics. 

In January, the International 
Nickel Company featured a display 
called “The Romance of Nickel” 
showing how nickel is produced and 
why it is so important to our coun- 
try. Also on display were plati- 
num spark plugs, precious-metal 
jewelry, the nickel-cadmium_ bat- 
tery, television components, and 
many other industrial items. The 
platinum metals—platinum, palla- 
dium, osmium, ruthenium, rhodium, 
and iridium—were also exhibited. 
Many saw for the first time the 
revolutionary new metal, ductile 
iron, which can be worked like steel 
but yet retains the castability and 
ease of machining of cast iron. 

In February, the New York Tele- 
phone Company arranged a display 
on some of the materials and pro- 
cesses of the communications in- 
dustry. Featured in the exhibit were 
the “500” set, a new telephone in- 
strument developed by Bell Tele- 
phone Laboratories which can de- 
liver a voice ten times more power- 
fully than conventional equipment, 
and the transistor, a pea-sized am- 
plifier which may replace the vac- 
uum tube and make possible many 
startling electronic developments. 
Also included in the exhibit were: 
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relays and switches that are used in 
automatic switching of calls in a 
central office; the wire wrapping 
gun, a pistol-like tool that literally 
shoots wires onto terminals to make 
solderless connections; types of tele- 
phone wire and cable, showing 
cross-sections of each kind; and the 
Morton tube, the heart of a tele- 
phone radio relay system which re- 
ceives electric current from a wire 
sixtieth of the thickness of a human 
hair. 

In addition, there were two large 
exhibits, one on micro-wave trans- 
mission of television and telephone 
traffic, and another on the advances 
made in telephone instruments from 
1878 to 1954. 

For the latter part of February 
and the beginning of March, the 
Bakelite Company sponsored a dis- 
play on plastics. This exhibit in- 
cluded the method of production 
and sundry applications of poly- 
styrene, polyvinyl chloride and 
polyvinyl chloride copolymers, phe- 
nolics, and urea formaldehyde. In 
addition, there was a display on 
polyethylene and its relatively new 
uses in piping high-frequency wire 


Photo Science 


Radio relay system display by New York 
Telephone Company. 


insulation, handling corrosive chem- 
icals, and food packaging. 

Krom March 12 until April 1, 
the Wilson Sporting Goods Com- 
pany showed an exhibit on engi- 
neering’s influence in making spring 
and summer sporting equipment. 
Other exhibitors this spring will in- 
clude: Corning Glass Company, 
Chrysler Corporation, and the Cor- 
nell Aeronautical Laboratories. 


International Nickel Company's exhibit in the lobby of Thurston Hall. At left is the 
rare metals display. 


F 
ae 


giant steel coils 
boost waste 


Another example of opportunities 
for engineers at LINK-BELT 


The facility to handle large coils of 
steel strip efficiently is responsible 
for much of America’s ever-increas- 
ing rate of steel production. Special- 
ized conveying systems—designed, 
built and installed by Link-Belr— 
play an important part in this con- 
tinuing progress. 

Coils weighing up to 76,000 
pounds can now be moved around 
corners, up and down inclines. Aux- 
iliary devices transfer the coils from 
one conveyor to another .. . turn, 
weigh, lower or tilt them—with im- 
proved safety and a minimum 
amount of manual control—to match 


the high capacity of modern new 
mills. 

Yet so gently is this done that 
there's no scuffing of edges, no tele- 
scoping of coils. Yield is increased 
because of lower scrap losses. 

Stecl is just one of the many im- 
portant industries served by the engi- 
neers of Link-Belt. If you're interested 
in opportunities with a company 
whose stability and growth are rooted 
in every important phase of our na- 
tion’s economy, write for 12-page 
illustrated booklet at right. You are 
also invited to visit one of the Link- 
Belt plants listed here. 


Link-Belt down-tilter lifts coils from double- 
strand roller chain conveyor, turning them 
90° onto troughed gravity rolls. 


This booklet may influ- 
ence your entire career. 
“An Introduction to 
Link-Belt” answers ques- 
tions an engineering 
graduate must ask about 
the company he goes to 
work for. It sets forth 
Link-Belt’s scope and 
operating policies... 
describes opportunities 
in varied phases of en- 
gineering. 


LINK-BELT COMPANY 
Executive Offices: 12,750-B 


307 N. Michigan Ave., Chicago 1, Ill. 
Atlanta 1116 Murphy Ave., S. W. 
Cedar Rapids, lowa 1201 Sixth St., S. W. 
Chicago .. 300 W. Pershing Road 
Chicago 8 2410 West 18th St. 
Colmar, Pennsylvania 3400 Walnut 
Houston 1 _... 3203 So. Wayside 
Indianapolis 6 ......220 §. Belmont Ave. 
indianapolis 6 519 N. Holmes Ave. 
Los Angeles 33... 

Minneapolis 5 
Philadelphia 40 


One source . . . one responsibility 
for conveying and power transmission machinery 


San Francisco 24 
Seattle 4 
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How Business Uses 


IBM’s Great Electronic 
for Data Processing 


This giant computer, located in IBM’s main 
New York office, is one of 12 already in use. 
It has been working at top speed from 16 to 
24 hours a day ever since it was installed. 

It has been solving business and scientific 
problems requiring as little as one minute of 
machine time and as much as 50 hours. 

Its versatile abilities have been put to work 
at everything from allocating departmental 
costs for a bank to calculating design specifica- 
tions for heavy industry. 

It has helped a petroleum company blend 
its gasolines and figured out a multi-million 
dollar annual budget for a complex supply 
operation. 

Perhaps of even greater significance and 
promise is the machine’s successful solving, 
through linear programming, of highly complex 


These eleven connected units are known as the IBM Type 
701 Electronic Data Processing Machines. The average 
age of the engineers, physicists, mathematicians and 
technicians who developed and designed these machines, 
which embody the latest advances in electronic computing 
circuitry and high speed mechanisms, was 28. 


| International Business Machines 
590 Madison Avenue, New York 22, N. Y. 


wane 
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business problems using the new techniques of 
operations research. 

In the solution of the wide variety of problems 
suited to its great capacity, the “701” does the 
job with tremendous savings in time and money 
for its users. 


How Science Uses the “701” 


Here are a few of the many scientific problems 
the “701” has helped solve: 


e Analysis of the structure of the atom 
e Molecular energy levels 

e Oil reservoir calculations 

e Magneto-ionic refractions 

e Trajectory calculations 

e Reactor design 

e Seismic wave calculations 


If you are interested in a technical or non-technical ex- 
planation of how the “701” operates, the IBM staff at 
590 Madison Avenue, New York City, would welcome 

our visit. Visiting hours are from 10:00 A.M. to 4:00 
PM. daily except Saturdays, including Spring and Sum- 
mer vacation periods. 


Principal engineering laboratories and manu- 
facturing operations are at Endicott and Pough- 
keepsie, New York and San Jose, California, 
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Detroit Branch 


PHILIP J. KENT, M.E. '14, Vice-Pres. .......00.:00000 P.O. Box 1118, Detroit 31, Mich. 


St. Louis Branch 


ARTHUR J. LEUSSLER, M.E. '23, Vice-Pres. ............ 30 Rio Vista Dr., Clayton 5, Mo. 
Honorary President: 8. C. Hollister, Dean of the College of Engineering 


Honorary Vice Presidents: 


C. R. Burrows, Director of the School of Electrical Engineering 

N. A. Christensen, Director of the School of Civil Engineering 

H. J. Loberg, Director of the Sibley School of Mechanical Engineering 

F. H. Rhodes, Director of the School of Chemical and Metallurgical Engineering 


Secretary 
4 Irving Pl., New York 3, N. Y. 


«714 Woodland Ave., Westfield, N. J. 


Thomas W. Hopper 


W. R. Sears, Director of the Graduate School of Aeronautical Engineering 


L. P. Smith, Director of the Department of Engineering Physics 


“The objects of this Society are to promote the welfare of the College of Engineering at Cornell University, 


its graduates and former students and to establish closer relationship between the college and the alumni,” 


Successful careers are a series of accomplishments in 
a sequence of campaigns. A student in college is exposed 
to this system through examinations, courses of instruc- 
tion, and the attainment of an engineering degree. Pre- 
vious to this he has waged a successful campaign to 
qualify for entrance to college and has probably waged 
other campaigns to win a place on a team, a manager- 
ship, or some other student office. 

Professional and business life is a continuation of this 
competitive system. A college man entering business em- 
ployment leaves one arena for another. He is expected to 
apply himself rigorously to the job at hand and to each 
successive assignment. 

Company representatives, interviewing engineering 
seniors for employment, look for character, intelligence, 
personality, and other basic qualities that indicate future 
growth and deve'opment of the individual. Scholastic rec- 
ords are probably the best indicators of these qualities. 
A good record shows that the student has attached suffi- 
cient importance to his studies to excel in them, thereby 
indicating good judgment and honesty of purpose. 

There are instances where scholastic records do not 
accurately portray the man—an individual may have po- 
tential qualities that have not fully developed because of 
poor secondary school preparation, immaturity due to 
comparative young age, or difficult adjustment to the 
college environment. Such conditions may prevent a man 
from making an outstanding record during his college 
years. 

There are instances of outstanding college men ending 
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their. careers in mediocrity both in business and private 
life. Conversely, twenty years from now, some one of the 
graduating class who appears rather insignificant today 
will have achieved outstanding success through the de- 
velopment of basic personal qualities which at the moment 
are obscure, 

Some people, usually the unsuccessful ones, consider 
success to be a matter of luck. They attach the greatest 
importance to being in the right place at the right time. 
This is a consideration that is greately exaggerated. No 
one person has all the luck, and success was never based 
on luck alone. On the face of it, you can do nothing about 
luck. Either you have it or you don’t, so why worry about 
it? 

On the other hand, you can work hard, develop abil- 
ity, and set up a record for accomplishment that will 
make you a valuable man in any organization. Sooner or 
later circumstances will present a fortunate opportunity 
to you. Such opportunity comes to every one at some time 
or another, Make sure you are prepared to make the most 
of each opportunity as its arises. 

Selecting a company for employment permits you to 
start in the particular industry that interests you. This 
is an advantage not possessed by graduates in “depres- 
sion” years, You should make the most intelligent choice 
of positions available to you, taking into consideration the 
immediate assignment and the long-range view. Persist 
in your campaign for progressive accomplishments and 
your attainments will merge into a successful career. 
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Harry Josiah Clark, M.E. ‘95, died 
on December 8, 1953, at his home 
at 123 West Borden Avenue, Syra- 
cuse. He was deputy superinten- 
dent in charge of plant and finance 
of the Syracuse school syst2m until 
his retirement in 1945. From 1919- 
26, he wes commisioner to the 
Syracuse Board of Education, and 
then became president of the 
board. Clark was Alumni Fund rep- 
resentative for the Class of ‘95. 
Phi Kappa Psi; Sphinx Head. 

C. P. Wood, M.E. ‘04, industrial 
engineer with Lockwood Greens 
Engineers, Inc., New York, contri- 
buted the article on Factory Con- 
struction cnd Planning in the cur- 
rent edition cf Encyclopaedia Erit- 
annica. 

L'oyd Balderston Jones M.E. ‘04, 
RD 2, Malverne, Pa., died in June, 
1953. He was an engineer with 
Pennsylvania Railrod and had been 
with the railroad for forty-four 
years before retiring in 1948. 
Jones, who held fiftsen US patents 
on engineering devices was a fel- 
low of the American Society of M2- 
chanical Engineers, a member of 
The Franklin Institute, Philadelphia, 
Pa., and a past-president of Ki- 
wanis. Son, Charles W. Jones ‘34. 

Francis N. Bard, M.E. ‘04, presi- 
dent of Barco Manufacturing Co., 
manufacturers of railway devices, 
has moved his factory from Chi- 
cago, Ill., where it was located for 
more than forty years, to a new 
factory at 500 North Hough Street, 
Barrington, Ill. Bard continues to 
operate his farm near Crystal Lake, 
Ill., and his ranches in Arizona, 
where he is developing a new 
breed of cattle suitable for South- 
western semi-arid and mountainous 
country. 

Alexander Norton Bentley, M.E. 
‘04, died on November 5, 1953, in 
Rochester. Until his retirement in 
1939, he was with Electric Storage 
Battery Co., Philadelphia, Pa. He 
had been with the company since 
1907 and had managed its subsid- 
iary, Exide Batteries of Canada, 
Ltd., Toronto, Canada, since 1919. 
Bentley, who lived at 21 Oak Street, 
Geneseo, was a member of the 
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Society of Automotive Engineers 
and formerly chairman and di- 
rector of the budget committee of 
Federation for Community Service, 
Toronto. Psi Upsilon. 

Lysander D. Childs, M.E. ‘C6, 
died on November 6, 1953, in New 
York City, where he lived at 400 
East Fifty-ninth Street. He retired 
in 1947 as an examiner with the 
Reconstruction Finance Corp. in 
New York and had formerly been 
with the bond department of Guar- 
anty Trust Co. Phi Delta Theta. 


Thomas Riggs Cox 


Philip Will, M.E. ‘07, 7 Highland 
Heights, Rochester 18, writes that 
he is an amateur gardner, now reg- 
istered in a home gardening corres- 
ponding course, and still able to 
swing an axe or push a cultivator. 
He would be glad to exchange ex- 
perience with anyone interested in 
vegetable and fruit culture. He says 
that he can also tell them some- 
thing about child training, since for 
the last four years he has turned 
his bedroom into a playroom for 
two grandchildren, whose mother 
is afflicted with polio. 

Harry A. Patten, C.E. ‘07, 13 Fur- 
ches Street, Raleigh, N.C., retired 
from US Department of Agriculture 
last May and is now Radio Farm 
Director for Tobacco Network. He 
broadcasts a daily farm program 


which covers most of eartern North 
Carolina. 


Peter T. Vanderwaart, M.E. ‘09, 
retired last month after thirty-eight 
years with New Jersey Zinc Co., as 
electrical engineer, mechanical en- 
gineer, assistant chemical engineer, 
and manager of manufacturing. He 
is spending the winter at 340 
Beach Drive North, St. Petersburg, 
Fla. His permanent address is Resi- 
dence Park, Palmerton, Pa. 


Frederick Luther Lucker, M.E. ‘09, 
RD 1, Rock Hall, Md., died on June 
23, 1953. For many years he was 
in the engineering and sales de- 
partment of Ingersoll Rand Co., 
New York City. During World War 
ll, he served with the War Pro- 
duction Board. Brother, Grover 
Lucker ‘C6. Theta Lambda Phi. 


George David Curtis, C.E. ‘C9 
died on October 25, 1953, at his 
home, 3420 Santiago, Tampa, Fla. 
He was treasurer and general man- 
ager of th» Yacht Basin Apart- 
ments, Clearwater Beach, Fla., and 
formerly had b2en president of the 
Morris Pian Bank in Tampa and 
ex:cutive secretary of the Greater 
Tampa Chamber of Commerce. Son, 
George D. Curtis, Jr. ‘40. 


George Walter Blair, M.E. ‘10, 
retired presidsnt of Mishawaka 
Rubber & Woolen Manufacturing 
Co., subsidiary of US Rubber Co., 
and president of the First National 
Bank of Mishawaka died October 
24, 1953, at his home, 354 Edge- 
water Drive, Mishawaka, Ind. He 
had also served as development 
manager of the footwear and gen- 
eral products division of US Rub- 
ber Co. He headed a recent United 
Fund campaign which raised $1,- 
000,000 for the work of thirty-two 
agencies in St. Joseph County, Ind. 
Seal & Serpent. 


Thomas Riggs Cox, M.E. ‘11, is 
living at 250 West 23rd St., New 
York 11. From 1923 to 1942 he was 
an active floor member of the 
New York Stock Exchang>. In 1944 
he joined the Broadway Savings 
Bank and became its president in 
1946. 


Howard W. Dix, M.E. ‘11, was 
elected in the spring of 1953 by 
the New York Patent Law Associa- 
tion as 2nd Vice-President and as 
Chairman of Admissions Commit- 
tee. 
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Handles extremely thick 
slurries with high 
specific gravities 


Heavy viscous slurries with solids ratios as high as 
70% by volume are not unusual loads for a Morris Type 
R Slurry Pump. 


A case in point is this Morris installation at the Mis- 
souri Portland Cement Co., St. Louis, Mo. The two Mor- 
ris 3R Pumps in the foreground each handle 200 GPM 
of a cement slurry at 64% solids with 1.66 specific grav- 
ity. Speed is 1180 RPM. The 6R Pumpin the background 
handles 600 GPM of the same slurry at 880 RPM. 


Long operating life... 


little or no maintenance 


Massive running parts of the Type R compensate for the 
increased load imposed by high specific gravities. Hydraulic 
passages are deliberately designed for high concentrations of 
solids—the result of careful study of wear patterns shown by 
pumps in the field handling all kinds of abrasive materials. 
Elimination of areas of throttling and turbulence assures uniform 
wear of all parts. 

There are no internal studs or bolts—no troublesome internal 
joints and fits. The suction disc liner is merely clamped into posi- 
tion between disc and shell. The absence of high stress on the 
shell permits wide variations in its composition—including ma- 
terials of high abrasive resistance—to resist wear and extend the 
operating life of the pump. 


let our engineers consult with you on your slurry pump 
problems. They'll give you the benefit of 88 years of pump- 
building experience. Or, write for Bulletin 181. 


MORRIS MACHINE WORKS 


Baldwinsville, New York 
Sales Offices in Principal Cities 


Carl Conrad Cooman, C.E. ‘15, 
connected with the Rochester Gas 
and Electric Corporation since 1923 
and in charge of their structural 
design operations since 1935, died 
in Rochester, N.Y. on October 7, 
1953. Prior to 1923, Mr. Cooman 
was employed by the Portland Ce- 
ment Association; C. H. Sage of 
Batavia, N.Y.; and the Rochester 
Bureau of Municipal Research. He 
served as president of the Roch- 
ester Section of the ASCE in 1934 
and was chairman of the Section’s 
Qualification Committee at the 
time of his death. 


John George Dorsey, C.E. ‘16, 
died March 4, 1953 as the result of 
an airplane accident in Meade 
County, S. Dak. He was with N.W. 
Engineering Co., Rapid City, S. 
Dak., where he lived at 609 West 
Street. Alpha Kappa Sigma. 


Robert Edwin Keefe, M.E. ‘17, of 
21 Laurel Avenue, Windsor, Conn., 
since 1926 safety engineer at 
Aetna Casualty & Surety Co., Hart- 
ford, Conn., died on November 6, 
1953. From 1934-51 he served as 
scfety director of the American 
Legion, Department of Connecticut. 


William E. Blewett, Jr., M.E. ‘18, 
was elected president of Newport 
News Shipbuilding & Dry Dock Co., 
Newport News, Va., December 16. 
Blewett, who had been executive 
vice-president since 1947 joined the 
company in 1918. He lives at 21 
Museum Drive, Warwick, Va. 


Damon G. Douglas, C.E. ‘19 has 
recently been elected chairman of 
the Board of Chosen Freeholders of 
Essex County, New Jersey. Al- 
though he finds that much of his 
time is spent on county affairs, he 
still finds time for playing chess 
and manageing his own construc- 
tion company. 


William F. (Sam) Bernart, Jr., 
M.E. ‘24, and his wife, the former 
Louise Bryan of Elmira, recently re- 
turned from a six-weeks’ trip to 
Europe. Their daughter, Sally, was 
married on September 26 to Peter 
Haaren. Peter is in the Credit De- 
partment of the New York Trust Co. 
He and Sally live in Manhattan. The 
Bernarts, who live on Ponus Ridge, 
New Canaan, Conn., have two 
sons, Bill, a Princeton graduate, 
and Bryan, who attended Cornell, 
Class of ‘50. 


THE CORNELL ENGINEER 


a 
¢/ 
> = P 
ina: 
} 
find 
A 
y 
RRIS Type F 
30 


Carlyle M. Ashley, M.E. ‘25, is 
celebrating his 30th year with Car- 
rier Corporation in Syracuse, hav- 
ing worked for Carrier one year 
prior to entering Cornell. He is 
chief staff engineer for the com- 
pany. He has been active in the 
American Society of Heating and 
Ventilating Engineers and the 
American Society of Refrigerating 
Engineers. He is the holder of some 
40 patents covering a wide range 
of subjects. Carlyle is president of 
the Board of the Syracuse Museum 
of Fine Arts. His other interests in- 
clude gardening and high fidelity 
musical reproduction. His son, 
George ‘54, is a Senior at Cornell 
in Electrical Engineering. Another 
son, David is in his 4th year at 
Syracuse University where he is 
studying architecture. His daugh- 
ter, Joanne, is a graduate of Syra- 
cuse University in fine arts and is 
taking a medical illustration course 
at Rochester. The youngest child, 
James, is a high school sophomore. 
The Ashleys’s home is 22 Lynacres, 
Fayetteville. 


James E. Keister 


James E. Keister, E.E. ‘35, was 
named manager of engineering 
of the newly formed commercial 
equipment department, Electronics 
Division, General Electric Co., Syra- 


cuse. He has been with General 
Electric since 1935 and manager of 
semiconductor engineering since 
1952. Keister and Mrs. Keister 
(Ida Macleod ‘32) live on River 
Road, R.D. 3, Baldwinsville. 

Edgar H. Bleckwell M.E. ‘33, was 
appointed production manager of 
nylon manufacturing for E. |. du 
Pont de Nemours & Co., Wilming- 
ton, Del., October 6. Bleckwell, 
who resides at 603 Greenfield 
Place, Bellevue Manor, Wilming- 
ton 3, Del., has been with duPont 
since 1934, 

Lieutenant Richard H. Hinz, B.C.E. 
‘51, is an observer with the Air 
Force in Japan. His address is 37th 
Air Reserve Squadron, APO 710, 
c/o PM, San Francisco, Cal. 

Forest E. Blair, B.C.E. ‘51, married 
Maray K. Ingraham of Long Mea- 
dow, Mass., last September. The 
Blairs live on Rt. 2, O'Fallon, Ill. 

Thomas W. Jones, C.E. ‘51, mar- 
ried Nancy Van Scott ‘53, June 27, 
1953. Their address is Box 472, 
502 Air Defense Sqd., Youngstown 
Minicipal Airport, Vienna, Ohio. 


| Co-ed Shop 


Smoke Shop 


| Cigarettes, cigars, pipes, 


store in the country. 


| Gift Dept. 


| other items. 


BARNES HALL 


THE NEW CAMPUS SHOPPING CENTER 


Sports Goods—Men’s Dept. 


Equipment and clothing for all campus sports. 
Haberdashery and accessories for men. 


Cosmetics, nylons, anklets, handbags, slickers, 
rain hats, uniforms, Cornell T shirts & jackets. 


tobaccos, 
smoker's accessories, Midnight snack supplies, 
_ Sealtest ice cream, magazines & pocket books. 


Photographic Dept. 
| The largest and most complete selection of pho- | 
_ tographic equipment and supplies of any college 


| Cornell gifts and souvenirs, radios, phonographs, 
| jewelry, electrical appliances, and hundreds of 


| All on the lower level of 
| 


THE CORNELL CAMPUS STORE 


candies, 


Fraternities 


FRATERNITY PAPERS 


Opposite the Strand Theatre 


Sororities 


Attention 


for 


INVITATIONS 


RUSHING BOOKS 


SONG BOOKS 


Stop At The 


Norton Printing Co. 


317 E. State St. 
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The Cornett ENGineer ts offer- 
ing three dollars to the first person 
who mails us the correct answers 
to all of the problems listed below. 
In general, the puzzles require very 
little paper work but a good deal 
of ingenuity. 


1. A ship is traveling due north 
at a constant rate b. The instant 
the ship reaches point P a submar- 
ine lying at point P’ (PP’ <r) sends 
a homing torpedo skimming along 


b 
P 
« > 


the surface of the water toward the 
ship. The torpedo’s direction 1s 
such that at every instant along 
its path its velocity vector is al- 
ways directed at the ship. If the 
torpedo has a constant speed, a, 
how long will it take the torpedo to 
hit the ship. Express the answer 
in terms of a, b, and r. 


2. The following is a problem in 
addition. However, instead of num- 
bers, letters have been used, each 
letter always standing for one and 
only one number. No two letters 
can stand for the same number. 
When you have replaced each letter 
with its appropriate number, you 
will have a correct: addition, 
SEND 
MORE 
MONEY 


3. What is the next number in the 
following series ? 


50, 54, 49, 59, 42, 70, 5, ? 


Two mistakes turned up in the 
December column. The first: prob- 
lem should have read: Find the 


This Month’s Brain Teasers 


by BOB KANTOR 


price of eggs if two less eggs, ete. 
(It was double-talk after all.) Be- 
cause of this error the problem will 
not be counted. The second error 
was the answer to the card prob- 
lem of the October issue. The prob- 
ability of success is 0.6321 and 
not 0.6365. Since no one has sub- 
mitted correct solutions to either 
the November or December puzzles, 
we will hold off printing their solu- 
tions just one more month. Here are 
the October problems solved. 


log15 =log10—log2+ log3 


=1-log2-+ log3 
log864=log32 + log27 


log648 = 2.81157, log864=2.9361, 
8=2%, 32=25, 27=3° 
2.81157 3log2 
2.9361 = Slog2+31log3 


We can solve the equations above 
simultaniously for log 2 and log 3 


and thereby find log 15. 


The solution to the next problem 


2 


Call the square root of two the 
base, and the rest the exponent, x. 


Then: 


ic 


However, x=y, since infinite 
number less one of the square roots 
of two is the same as an infinite 


number of square roots of two. 


(2 


and y==2 by inspection. 


The monkey problem was essen- 
tially a problem of unraveling that 
lengthy chronological account in 
the fifth sentence. 


a-uncle’s age in years 
b—monkey’s age years 
1) a==2(b-k, ) 

2) a-k,—%(b+k,) 

3) b+k,—(a—k,) 

4) a—k,—3(b—k.,) 

5) a+b—4 


Solve Equation 4 for k, in terms 
of a and b. Substituting this value 
of K, in Equation 3 we can find the 
value of k, in terms of a and b. Re- 
plac ng k, with this result in’ the 
second equation gives us k,, and 
plugging in this expression for k, in 
Equation 1, results in an equation 
solely in terms of a and b. Solving 
this last equation simultaneously 
with Equation 5, we find that: 


a=2'4 years 
b=1'% years 

Since the monkey and his uncle 
are suspended at equal distances 
from the floor, they weigh the same, 


Ibs. 


If W,=weight of rope 
W.=weight of monkey 
W..<weight of uncle 


Then: 
W,+W,=3/2(W,+W.—W, ) 
W, = 4W, 


weight of rope 
length of rope= ; 
density 


5/4 Ibs. 


1/4 lb/ft. 
=§ Ibs. 
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NO “ROBOT ENGINEERS” AT REPUBLIC AVIATION 


EMPHASIS ON THE INDIVIDUAL . . . 
CHALLENGE AND DIVERSITY OF ASSIGNMENTS 


BRING OUT THE CREATIVE SIDE OF THE ENGINEER Flying fuel jig reese hou 


lic’s laboratories to simulate actual 
conditions of in-flight refueling. 


You’re looking at what might be called “a meeting of the minds” at 
Republic Aviation — a frequent occurrence in our modern plant at 
Farmingdale, Long Island. 


No top-level conference... it’s typical of the interchange of ideas, the 
freedom of expression emphasized at Republic. 


For the Republic engineer is not...and never has been...a robot in his 

thinking or way of working. We consider him a creative engineer. We give 

him the challenge of stimulating assignments in advanced design, the 

leadership of top men to learn from, and strong incentive and rewards 

for his efforts. 

This is the approach to engineering that Republic has successfully followed 

for over 22 years, and it has paid off for everyone concerned. It has made 

us a leader and top producer in the aircraft industry. It has provided 

stability, genuine opportunity, and top salaries for our engineers. nt ee ee ee 
Yes, there’s room to grow at Republic for men who have what it takes to g 
keep up with our pace. search Engineer, compare notes at 
And, you'll enjoy the good living on Long Island, Playground of the East, tea 

with its year-round sports facilities — ranging from tennis to sailing to Republic’s new F-84F Thunderstreah. 
skiing. New York City, with its unparalleled cultural and entertainment 

facilities, is less than an hour’s leisurely drive. 

For further information concerning our training programs, which prepare 

graduate engineers for positions in aircraft engineering or manufacturing 

supervision, please write directly to your special Republic representative, 

Mr. Charles J. Ketson, Employment Manager. 


REPUBLIC 


AWVEATEON CORPORATIEOW 
FARMINGDALE, LONG ISLAND, NEW YORK 


MARCH, 1954 


1 
‘om 4. 
Pans 
ay 
= 


AT YOUR SERVICE 


Approximately 80 students will 
be selected by the Atomic Energy 
Commission’s Admissions Commit- 
tee to attend the September, 1954, 
session of Oak Ridge School of Re- 
actor Technology. Students eligible 
for the 50-week graduate course 
must hold a bachelor’s degree or 
higher in chemistry, engineering, 
metallurgy, physics, or engineering- 
physics. The school is a part of Oak 
Kidge National Laboratory which 
is operated by Union Carbide and 
Carbon Corporation for the Atomic 
nergy Commission. It is one of 
the largest laboratories in the world, 
and is concerned with research and 
development in nearly all phases of 
nuclear science and technology. 

ORSORT’s curriculum is geared 
to the advanced student in science. 
The scope of the School’s curricu- 
lum is indicated by its overall ob- 
jective: “The Oak Ridge School of 
Reactor Technology was organized 
to educate selected students in re- 
actor technology and in the appli- 
cation of basic sciences, applied sci- 
ences, and modern engineering 
techniques to the design and de- 
velopment of reactor systems and 
their components.” 

The faculty includes many dis- 
tinguished technicians and research- 
ers. In addition, staff members of 
the Oak Ridge National Laboratory 
instruct small student sections and 
conduct lecture classes. 

Many of the leading industries, 
seeing the possibilities for peace- 
time application of reactor tec shnol- 
ogy, are sponsoring students. Forty- 
eight members of the present class 
are sponsored students who remain 
on the payroll of their respective 
companies during the training pe- 
riod, The remaining members of the 
class, recent college graduates, are 
paid a monthly salary by Union 
Carbide and Carbon Corporation. 
ORSORT has no tuition charge for 
the 50-week training session. 

The curriculum will include such 
subjects as the following, as they 
apply to reactors: analysis and 
niathematics, chemistry and chemi- 
cal technology, engineering, nuclear 
physics, and experimental physics. 
The coming term will be the fifth 
formal session. 
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Further information and applica- 
tion forms may be obtained from 
the Oak Ridge School of Reactor 


Technology, P.O. Box P, Oak Ridge, 


Tennessee. 


New Scholarships 


Twenty new four-year college 
scholarships will be awarded in 
1954 by the Lockheed Leadership 
Fund in a continuing program to 
interest talented young Americans 
in seeking careers in engineering 
and industry. All tuition and fees 
for four years, plus $500 per year 
for normal personal expenses are 
provided by each scholarship for 
students meeting all requirements. 
In addition, $500 is granted each 
participating school as a non-re- 
stricted gift for administrative pur- 
poses. 

Good academic standing is only 
one requirement for winning one of 
the scholarships. Sponsors con- 


sider leadership and _ character 
equally important qualifications. 
Judging will be done by commit- 
tees at participating schools. 

During 1954 the Lockheed Lead- 
ership Fund will provide 10 under- 
graduate scholarships in engineer- 
ing, plus 5 scholarships in other 
fields of study applicable to the 
aircraft industry. Children of Lock- 
heed employees will be considered 
for 5 other scholarships in a later 
competition. 

Scholarships in engineering will 
be awarded next year by commit- 
tees at Massachusetts Institute of 
Technology, Carnegie Institute of 
Technology, North Carolina State 
College of Agriculture and Engi- 
neering, Renssalaer Polytechnic In- 
stitute, University of Michigan, 
Georgia Institute of Technology, 
Cornell University, Purdue Univer- 
sity and Stanford University. 

Applicants for any of the Lock- 
heed Leadership Fund scholarships 
should write to the director of ad- 
missions of the university con- 
cerned to obtain application forms. 


Students of the Oak Ridge School of Reactor Technology receive instruction on a 
uranium graphite reactor. 
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It is threadless and resilient. Every bolt impresses 
(but does not cut) its full thread contact in the 
Red Elastic Collar to fully grip the bolt threads. 
In addition, this threading action properly seats 
the metal threads—and eliminates axial play 
between bolt and nut threads. All Elastic Stop 
Nuts—regardless of type or size—lock in posi- 
tion anywhere on a bolt or stud, maintain 
accurate adjustments and seal against liquid 
seepage. Vibration, impact or stress reversal 
does not disturb prestressed or positioned set- 
tings. 


GH 


DESIGN 
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HEADQUARTERS 


Consider ELASTIC STOP NUTS 


Whenever fastening presents a problem—ESNA is ready with a quick 
answer. More than 3000 types and sizes of self-locking vibration-proof 
fasteners—plus the “know-how” of ESNA engineers—are available here 
at ESNA. 

ESNA has long been known as “design headquarters” for self-lock- 
ing fasteners. Accepted by Army, Navy and Air Force, virtually every 
aircraft built in the past decade has been Elastic Stop Nut-equipped. On 
the railroads, in the oil fields, on automobiles and construction equip- 
ment, Elastic Stop Nuts manufactured to exacting quality control stand- 
ards, are doing specialized jobs every day. 

Be familiar with the design help ESNA offers. Write us for details 
on Elastic Stop Nuts. Elastic Stop Nut Corporation of America, 2330 
Vauxhall Road, Union, N. J. 


FOR SELF-LOCKING FASTENERS 
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Pattern 


IN ADDITION TO THE PROPERTIES ALREADY MEN- 
TIONED IN THE ADVERTISEMENT, SYNTHANE HAS 


1. Impact strength. Synthane 
stands up in mechanical applica- 
tions where jolts, jars and light 
shock loads are common. It does 
not splinter or break readily; will 
not delaminate. 


2. Tensile strength. Synthane is 


strong in tension and compression. 


3. Light weight. Synthane has 
approximately half the weight of 
aluminum. 


4 Flexural strength. Synthane is 


ible for jobs where deflexion, 


torsion and vibration are present. 
It has excellent fatigue resistance. 


5. Stable Over Wide Tempera- 
ture Range. Synthane is 
thermosetting; does not flow as 
temperature rises, has a low coeffi- 
cient of thermal expansion. 


of things to come 


Here is one of the brightest ideas in 
electronics—and one of the materials 
which helped make it possible. The 
idea is the printed circuit; the material 
is a laminated plastic called Synthane. 

For years radio sets were put to- 
gether by laboriously soldering a forest 
of wires to terminals. It was a time- 
consuming and expensive operation. 
If one connection proved faulty, the 
whole assembly had to be rechecked. 

Then someone came up with the 
idea of printing the circuit with an acid- 
resisting ink on foil bonded to a base— 
and etching away the metal not needed. 
It would be quick, easy and error-proof 
—if the right base material could be 
found. 

Among many tested, Synthane was 
one sheet material selected. Synthane 


SYNTHANE CORPORATION, OAKS, PA. SYNITHANE 


has the necessary strength, low mois- 
ture absorption, is an excellent insula- 
tor and can be punched easily. It 
bonds securely to metal foil and with- 
stands the etching acid used to remove 
the excess metal. 

The printed circuit is still in de- 
velopment—-but it has zoomed into 
favor for radio, TV, hearing aids, and 
many other electronic devices. There 
are now a dozen ways to produce what 
are still called “printed” circuits. And 
Synthane is an accepted base material 
for every one of them. 

Synthane laminated plastics are 
available in a variety of grades and 
colors—in sheets, rods, tubes, and fab- 
ricated parts. You are invited to write 
for information to Synthane Corpora- 
tion, 13River Road, Oaks, Pa. 


LAMINATED PLASTICS 
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HOW 
HERCULES 
HELPS... 


Hercules’ business today helps almost 
everyone's business. It embraces the 
production of synthetic resins, cellulose 
products, chemical cotton, terpene 
chemicals, rosin and rosin derivatives, 
chlorinated products, and many other 
chemical processing materials—as_ well 
as explosives. Through close cooperative 
research with its customers, Hercules 
has helped improve the processing or 
performance of many products. 


STRENGTHEN PAPER TOWELS 


Paper towels absorb more moisture without falling apart when Hercules Kymene® 
resins are added in manufacture. These resins, a few of many of Hercules’ varied 
papermaking chemicals, help improve many other types of wet-strength papers 
and paperboard, including map paper, V-board, and bag papers. 


GREASEPROOF FLOOR TILE 


Vinyl and asphalt-type floor tiles are 
processed with Neolyn” or Mastolyn* 
resins to give them “built-in” resist- 
ance to both grease and alkalies, while 
lowering manufacturing costs. 


10 IMPROVE AUTOMOBILE FINISHES 


Laequer made with nitrocellulose and 
other Hercules ingredients gives more 
and more ears, trucks, and buses their 
lustrous, longer-lasting beauty. No 
other finish dries so fast. 


HERCULES POWDER COMPANY Wilmington 99, Delaware 


Sales ( )ffices in Principal Cities 
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To be a successful engineer, 
above all you must 
know how to cut costs 


SIMPLE DESIGN CHANGE 
TO STEEL CUTS COST 
FROM $1.15 10 3i¢ 


parsons any product design ig 
accepted, the manufacturer asks, 
“Can it be built for less money?” Uns 
less your designs pass this test they 
are likely to be rejected. 

Knowing how to use welded steel 

ives you the advantage in develop- 
ing any product for lowest cost man- 
ufacture. That’s because steel is three 
times stronger than gray iron, two 
and one half times as rigid, and costs 
only a third as much per pound. 
Therefore, where stiffness or rigidity 
is a factor in a design, less than half 
the material is necessary. 

Here, for example, is how one re- 
sourceful engineer put these qualities 
to work: 


Fig. 1. Traditional Con- 
struction. Machine foot- 
lever, 10 inches long, 
weighs 6 pounds. Cost 
with broached keyway 

is $1.15. 


Fig. 2. Simple Steel Design 
Costs 41% Less. Can be 
built by the shop with 
only saw and shears. 
Weighs 2.7 pounds. 
Costs 68¢ complete 

with keyway. 


Fig. 3. Saves 53% Cost 
by forming lever arm and 
pad as integral piece from 
10 gauge metal. Weighs 
2.5 pounds. 

Costs 54¢. 


Fig. 4. Saves 73%, Elimi- 
nates Broaching. Hub with 
integral key is produced 
by stacking stampings 

in assembly. Arm is 

10 gauge, brake 

formed and welded 

to hub. Cost is 

only 31¢. Weighs 

2.2 pounds. 


Back up your engineering trainin 
with latest information on aioe 
steel construction. Bulletins and hand- 
books are available to engineering 
students by writing 


THE LINCOLN ELECTRIC COMPANY 
Cleveland 17, Ohio 


THE WORLD'S LARGEST MANUFACTURER OF 
ARC WELDING EQUIPMENT 
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(Continued from page 2) 


‘Two new procedures are being 
introduced to improve the billing 
clerk’s job, which at the present 
time is relatively inefficient. As 
mentioned, this clerk not only has 
to calculate the bills but also as- 
signs work to the service men. This 
would not be too bad except for the 
fact that the bills are figured in 
longhand, which is a long tedious 
process and admits mistakes. To 
eliminate this condition a new com- 
puting machine is being purchased 
to replace the present billing ma- 
chine. This new machine will figure 
the bills automatically as well as 
print the required information on 
the bills. Thus, the billing clerk 
can spend more time on handling 
complaints and give more attention 
to the service men. 

The time now spent on the other 
phase of this position, the assign- 
ment of service men, is ineffi- 
ciently used. As pointed out above, 
the billing clerk has to assign men 
to re-read the “skips” on which no 
postcard is received. At the present 


time, as a house is skipped the read- 
er folds the page of the reading 
book and when a meter book is 
completed the billing clerk must 
go through it and write out an in- 
spection slip for each “skip.” These 
soon become quite a formidable pile 
of loose papers and confusion reigns. 

To remedy this situation the 
water office is adopting a new 
style of reading book which has de- 
tachable pages in the front for 
“skips.” Under the new system, as 
a house is skipped the reader notes 
the address and other pertinate in- 
formation on this sheet in the front 
of the book. At the end of the day 
this sheet is detached and handed 
to the billing clerk and thus all of 
the “skips” of one book are in one 
place. As the postcards come in, 
the consumption can be noted on 
this sheet, and when it is time for 
the service men to check the 
“skips,” this one sheet avoids the 
necessity of having to write out slips 
for each missed reading. These two 
procedure changes will both be 
time-savers. 


partners in creating 


@ ALBANENE,* a K&E product, is the preferred tracing paper 
in thousands of drafting rooms. It is transparentized, not with 
messy oils that leak, but with a special synthetic trans- 
rentizer developed by K&E. ALBANENE does not turn 
rittle or lose its transparency with time. After years it is as 


good as new. 


*Trade Mark® 


KEUFFEL & ESSER CO. 


1867 


NEW YORK * HOBOKEN, N. J. 
Chicago ® St. Louis * Detroit * San Francisco * Los Angeles * Montreal 
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Conway, Lehigh selects 


nufacturing Engineering Worthingt 


RICHARD CONWAY checks 
cutting tool with machinist 
before milling a pump casing. 


After completing his general training which brought him in 
contact with all departments, Richard J. Conway decided that 
manufacturing engineering was his field. He says, “I chose the 
Manufacturing Engineering Department after completing my 
general training at Worthington because as a graduate in In- 
dustrial Engineering I can learn the practical aspects of my 
field while applying theory I learned in college. 

“The personnel of this department work together as a team 
toward the solution of the numerous problems which arise 
daily. We have the cooperation of all other departments in the 
corporation in getting the necessary facts pertinent to the solu- 
tion of these problems. In the course of our day it may be 
necessary for us to meet the Plant Manager, Chief Engineer, 
Comptroller, several department heads, clerks, foremen, ma- 


chinists and many others throughout the company. 

“I have contributed to the solution of many problems han- 
dled by this department including metal spraying, machining 
procedures, purchasing new equipment and designating proper 
dimensions to obtain desired fits between mating parts. 

“I enjoy my work because I’m doing the work I want and 
my formal education is being supplemented with practical 
knowledge gained from the tremendous wealth of knowledge 
available to me at Worthington. I know from personal contact 
with many other departments in the Corporation that Wor- 
thington can and will find their young engineers a spot which 
will give them the same opportunities as have been afforded me.” 

When you're thinking of a good job, think Aigh—think 
Worthington. 


FOR ADDITIONAL INFORMATION, see your College 
Placement Bureau or write to the Personnel and Training 
Department, Worthington Corporation, Harrison, N. J. 


_ The Sign of Value 
_ Around the World _ 
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COLLEGE NEWS 


On Friday, January 22, students 
and faculty celebrated the opening 
of the new student lounge in the 
basement of Sibly Dome. The Ca- 
yuga Waiters sang several numbers 
for the engineers at the grand open- 
ing. 

ihe lounge will serve as a place 
fer engineers to relax between clas- 
ses, and as a meeting place for un- 
dergraduate societies. The lounge 
contains a kitchen, coke room, coat 
room, and a large main room with 
excellent lighting ventilation. 
tne 1oom has all new furniture, 
new floor, and sound-proof ceiling. 


IRE Hears Dr. Albert Rose 


Albert Rose, of the RCA Labora- 
tories, addressed a public meeting 
of the Ithaca Section of the Insti- 
tute of Radio Engineers Friday, 
January 22 in the main lecture room 
at Franklin Hall at Cornell. His 
topic was “Photoconductivity” and 
he demonstrated a recent version of 
the Vidicon, a photo-conductive 
pickup tube. 

Dr. Rose joined the RCA Labora- 
tories in 1935 after receiving his 
Ph.D. degree from Cornell. His pri- 
mary interest since then has been 
research on improved television 
pickup tubes. His work, principally 
the development of the image orthi- 
con, has made it possible to use tele- 
vision cameras outside the studios, 
such as at sports events. 

In recognition of his achieve- 
ments, Dr, Rose has received awards 
from the Institute of Radio Engi- 
neers, the Television Broadcasters 
Association, and the Society of Mo- 
tion Picture Engineers. 


Professor Shaw 
Lectures At Talon, Inc. 


Prof. R. Wilham Shaw, chairman 
of the Department of Astronomy at 
Cornell, was guest lecturer before 
the Foremen’s Club of Talon, Inc., 
at Meadville, Pa., on Tuesday, Jan. 


26. 
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Front section of the new engineers’ lounge. A long-awaited addition to the engineer's 
life, the new lounge offers these students a relaxing “dead hour.” 


The occasion was the annual 
father and son night of the club 
with approximately 200 present to 
hear an illustrated talk on “Our 
Neighbor Worlds.” 

Professor Shaw toured two of the 
seven plants of Talon, Inc., located 


at Meadville. 


ASCE Meeting 
Features M. D. Morris 


The construction of a mammoth 
iron mining project in’ Venezuela, 
the Orinoco Mining Company’s 
Cerro Bolivar project, was dis- 
cribed in a talk and movie at Cor- 
nell on Feb. 16. 

The speaker was M. D. Morris, 
a Cornell alumnus and consulting 
engineer with the Betchel Inter- 
national Corporation, contracting 
firm for the project. The Orinoco 
\ining Company is a subsidiary of 
U.S. Steel. 

The Ithaca section of the Ameri- 
can Society of Civil Engineers 
planned the program as part of its 
monthly meeting; the public was in- 
vited. 

The Cerro Bolivar deposits were 
first identified through aerial pho- 
tographs taken by the Aerial Photo- 
graphic Studies Center at Cornell. 


‘The area was then prospected on 
foot and is believed comparable to 
the Mesabi Range in Minnesota. 
The project includes construction 
oi mines, railroads, docks and ship- 
ping facilities. 


New C.A.L. Professorship 
Goes to Dr. Kac 


Creation of a Cornell Aeronau- 
tical Laboratory Professorship and 
appointment of Dr. Mark Kae of 
the Cornell mathematics staff as 
first incumbent were announced 
January 22 at the University. 

Dr. Theodore P. Wright, presi- 
dent of Cornell Aeronautical Lab- 
oratory, Inc., described the chair as 
another step toward closer educa- 
tional ties between the research 
laboratory in Buffalo and the Cor- 
nell campus here. 

lor some time the laboratory has 
supported a program of graduate 
fellowships at the campus, em- 
ployed students in summer jobs at 
Buffalo, and retained Cornell fac- 
ulty members as consultants. 

Dr. Wright said the chair may be 
rotated among members of the Cor- 
nell faculty. The incumbent will 
spend about a month of the year at 

(Continued on page 42) 
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Engineers of virtually EVERY 
type are needed on the Boeing team 


Mechanical, electrical, civil, acronau- 
tical—in fact, graduates in virtually 
every ficld of engineering—find reward- 
ing career oOpportunitics here. ‘There 
are Openings in design, research, in the 
many phases of production, and for 
physicists and mathematicians with 
advanced degrees. 

All engineering careers at Boeing 
have one thing in common: they pro- 
vide plenty of opportunity to get ahead. 
Regular merit reviews are held. Ad- 
vancement is keyed to your individual 
ability, application and initiative. 

The aviation industry offers you a 
unique opportunity to gain experience 
with new techniques and new materials. 
It offers a wide range of application, 
from applicd research, to product dc 
sign and production, all going on at 
the same time. 

What's more, you can expect long 
term career stability in the aviation in- 
dustry. Bocing, for instance, is now 
in its 37th year of operation, and actu- 
ally employs more engincers today than 


AIR CONDITIONING MECHANICAL MAINTENANCE 


ANALYSIS~ PHYSICISTS ELECTRONICS LIAISON 


even at the peak of World War II. 
Besides designing and building the 
world’s most advanced multi-jet  air- 
craft (the B-47 and B-52), Boeing con- 
ducts one of the nation’s major guided 
missile programs, and such other proj- 
ects as rescarch on supersonic flight, 
and nuclear power for aircraft. 


HYDRAULICS PROPULSION 


Bocing engineering activity is con- 
centrated at Seattle, Washington, and 
Wichita, Kansas —communitics with 
a wide varicty of recreational opportu- 
nities as well as schools of higher 
lcarning. ‘The Company will arrange 
a reduced work week to permit time 
for graduate study and will reimburse 
tuition upon successful completion of 
cach quarter's work. 

For full details on opportunities at 
Bocing and for dates when interviewers 
will visit your campus, 

consult your PLACEMENT OFFICE, or write: 


JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Company, Seattle 14, Washington 
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(Continued rfom page 40) 
the laboratory, the remainder of the 
time in teaching and research on the 
campus. 

C.A.L., a self-sustaining subsid- 
iary of the university, engages in 
military and industrial research. 
Last year it handled contracts with 
a total value of $9,200,000. 

Dr. Kac, who has been at Cor- 
nell since 1939, has appointments 
in the Department of Mathematics 
and Engineering Physics. 

lie held a Guggenheim Fellow- 
ship in 1946-47 and has worked at 
the Institute for Advanced Study, 
Princeton, N.J. In 1950 he was 
awarded the Chauvenet Prize given 
by the Mathematical Association 
of America for a noteworthy paper 
by a young mathematician. 

Dr. Kac received the Ph.D. de- 
gree from Johns Casimir Univer- 
sity, Poland, in 1937 and spent a 
year at Johns Hopkins University 
before joining the Cornell faculty. 
He has been an American citizen 
since 1943. 


Director Loberg Receives 
ASME Position 


Prof. Harry J. Loberg, Director 
of the Sibley School of Mechanical 
Engineering at Cornell, will serve as 
chairman of the executive commit- 
tee of the Materials Handling Di- 
vision, American Society of Mech- 
anical Engineers, for 1954. 

This Division has 2700 members 
and will sponsor four meetings dur- 
ing the year in Pittsburgh, Mexico 
City, Milwaukee and New York 
City. 

On January 7-8 Professor Loberg 
attended the Professional Divisions 
Executives’ Conference, ASME, at 
the General Electric Company’s 
Knolls Research Laboratory, Sche- 
nectady. He represented the Mate- 
rials Handling Division chair- 
man, and the Safety Division as sec- 
retary of the Executive Committee. 


Mr. Walker L. Cisler Speaks 
On Nuclear Power 


Walker L. Cisler, president and 


director of Detroit Edison, ad- 


dressed the 57th annual luncheon 


of the Cornell Women’s Club of 
New York, Saturday, Febrbuary 
27th at the Essex House. Following 
his discussion of “Nuclear Power 
for Peacetime Purposes,” Mr. Cis- 
ler was interviewed by Tex Me- 
Crary and Jinx Falkenburg. The 
program came as a climax to 
National Engineer’s Week (Feb- 
ruary 21-27). Observance of Na- 
tional Engineer’s Week, endorsed 
by President Eisenhower, is de- 
signed “to remind our citizens once 
more of the great service performed 
by America’s engineers.” 

Mr. Cisler, an alumnus and trus- 
tee of Cornell University, became 
president of Detroit Edison in 1951. 
He has been actively engaged in 
atomic energy development at De- 
troit Edison since the end of World 
War II. Mr. Cisler served as execu- 
tive secretary of the AEC Industrial 
Advisory group (1947-1948). He 
has continually supported the com- 
pany role in the Nuclear Power De- 
velopment Project carried on with 
cooperation of Dow Chemical Com- 
pany. 


Professor Belcher to 
Lead Project in Burma 


Prof. Donald J. Belcher, director 
of the Cornell Center for Aerial Pho- 
tographic Studies, has departed for 
Rangoon, Burma, to initiate a year- 
long program of aerial photographic 
training for Burmese nationals. 

With the support of the U.S. For- 
eign Operations Administration, the 
Burmese government has contracied 
with Cornell to train Burmese spe- 
cialists to use aerial photographs in 
the fields of forestry, soils, urban 
and land planning, geology and ag- 
griculture. 

Dr. Ta Liang, of the Center's 
staff, will be field director in Burma 
for a major portion of the program. 
A visiting professor at Cornell, he 
served as a senior engineer with the 
U.S. Army during World War II 
and has been with the center since 
its inception in 1950. 

Another member of the team is 
Prof. ‘T. M. Bushnell of Purdue 
University, director of the Indiana 
Soils Survey, who has had wide ex- 


perience in Japan and Central 
America. Ernest Stoeckeler, on 
leave from the U.S. Forest Service, 
will supervise the forestry division 
of the work. 

It is expected that an urban 
planning specialist from the Depart- 
ment of Regional Planning in Cor- 
nell’s College of Architecture will 
also join the group in Burma. 

Under the direction of Professor 
Belcher, the Cornell center has de- 
veloped pioneer methods of using, 
and teaching others to use, aerial 
photographs, Its research programs 
have carried staff members to vir- 
tually every part of the world. 

A 1ecent assignment took a group 
to tran to assist the Iranian gov- 
ernment in developing its water re- 
sources. Working from aerial photo- 
graphs, they mapped 50 water-well 
sites in as many days. 

In Burma, the Cornell team will 
work from photographs made re- 
cently in a large-scale mapping of 
the country. 

Among forestry applications, the 
Burmese will learn how to use the 
photos to identify tree types, plan 
future cuttings, locate access roads, 
and establish reforestation prac- 
tices. 

A geologist will give training in 
reconnaissance mapping and_ rock 
identification, especially in relation 
to the country’s natural resources. 
Another large segment of the in- 
struction will be devoted to the 
“mapping” of soils for agricultural 
purpeses. 

Following the work in Burma, it 
is anticipated that the Burmese 
government will send a group of the 
students to Cornell for advanced 
training in the aerial photography 
held. 

Arrangements for the Burma as- 
signment were initiated last Au- 
gust with the visit of a Burmese 
government representative to the 
campus. Negotiations were con- 
cluded last week. 

In Rangoon, Professor Belcher 
wiil establish offices and complete 
plans for the project. Dr. Liang 
will join him there in early Febru- 
ary and the other members of the 
team will assemble by February 15. 
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What makes a job hold its interest? 
After working for three years, 
Wylic Borum, E., tells us 
what has kept his interest alive. 


(Reading time: 38 seconds ) 


He graduated from the University of Pennsylvania in 
1950, but Wylie Borum’s education still hasn't ended. 
His job, he explains, has become his second education. 
And this continuing process of learning has kept his 
job interesting. 

Wylie’s first year at Bell ‘Telephone Company of 
Pennsylvania was spent as a student engineer, which 
he feels was not only educational but extremely worth 
while. For it was while he took this course that he 
glimpsed the complexity of the business in considerable 
detail. He worked in all departments — ran switch- 
boards, climbed poles and even did a stint in the 
Accounting Department. 


Wylie discovered that there were many spots in the 
telephone organization for engineers besides the General 
Engineering Department. Even in Accounting — which 
today is highly mechanized with things like Centralized 
Automatic Message Accounting Machines. 

Training finished, Wylie was assigned to the Manual 
Equipment Section of the General Engineering Depart- 


ment. His education continued. He found out, he 
reports, that the dollar is an important part of engineer- 
ing. In writing equipment specifications, he had to be 
sure of reasonable cost as well as efficient operation. 
There’s a big difference, he discovered, in doing a 
theoretical job in school and doing a job in which 
costs are an important consideration. 


Now Wylie has been promoted to the Plant Ex- 
tension Engineering Group and still is learning. His 
present job is co-ordinating plans for replacing the 
last manual central office in Philadelphia with a dial 
system. ‘The cost will be approximately $1,500,000. 

It’s a big responsibility. But the ‘Telephone Com- 
pany puts capable young men on their own quickly. 


Wylie Borum’s job is with an operating company of 
the Bell System. But there are also job opportunities 
for engineers in Bell Telephone Laboratories, Western 
Electric, and Sandia Corporation. 


BELL TELEPHONE SYSTEM 
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TECHNIBRIEFS 


The XP-21 Firebird, a sleek, 
white, single-seater, automobile with 
aerodynamic styling, made its first 
public appearance at the GM Mo- 
torama of 1954 in the Waldorf-As- 
toria Hotel at New York, January 
21-26. 

Constructed as an experiment to 
study future possibilities of the gas 
turbine for commercial uses, the 
XP-21 has undergone preliminary 
tests since last October at Milford, 
Mich., and near Phoenix, Ariz. 

The gas turbine car’s mechanical 
anatomy, the reverse of conven- 
tional automobiles, includes a 35- 
gallon glass fiber-plastic fuel tank 
in the nose ahead of the driver. 

Behind the driver is an integrated 
power “package” with an engine 
consisting of two mechanically in- 
dependent parts called the gasifier 
and power sections. 

The gasifier section replaces the 
engine and torque converter pump 
in a conventional automobile, while 
the power section replaces the 
torque converter turbine, transmis- 
sion and rear axle gears. 

The Whirlfire gasifier 
is a compressor rotor and a gasifier 
turbine wheel, both attached to the 
same shaft. Air enters the compres- 
sor where it is raised to more than 
3) times atmospheric pressure be- 
fore entering the engine’s two com- 
bustion chambers. Kerosene 
burned in these chambers, raising 
the gas temperature to approxi- 
mately 1500 degrees Fahrenheit. 

The Whirlfire engine develops 
370 horsepower when the gasifier 
turbine is spinning at 26,000 r.p.m., 
and the power turbine is revolving 
at 13,000 r.p.m. Total weight of the 
engine unit, including gasifier and 
power sections, is only 775 pounds. 
Overall weight of the entire car is 
2500 pounds. 


section 


NBS Investigates Corrosion 
Of Metals in Soil 


A recent study by the National 
Bureau of Standards has shown 
that reliable data on the corrosion 
of ferrous metals in soils of various 


Ad 


types can be obtained in the labora- 
tory in a period of six months. Usu- 
ally field tests lasting 10 years or 
more are required. In the NBS in- 
vestigation, which was conducted 
by W. J. Schwerdtfeger of the Bu- 
reau’s corrosion laboratory, corro- 
sion was produced in small labora- 
tory cells by differential aeration 
of metal disks in contact with soil 
within the cells. The results for 15 
different soils showed good correla- 
tion with the corrosion observed on 
wrought specimens in long-term ex- 
posure tests. The technique used by 
the Bureau should thus provide a 
valuable basis for predicting the 
service of iron and steel structures 
exposed to various soils. 


New Polyester Film Has 
Many Uses 


“Mylar” is a recently developed 
transparent Polyester film with a 
wide variety of uses that includes 
metallic textile yarn, electrical in- 
sulation, acoustical tile, sound re- 
cording tape, liners for drums and 
other containers, and decorative 
laminations. 


While Mylar resembles cello- 
phane in appearance, that is about 
as far as the resemblance goes. The 
new film has a combination of me- 
chanical strength, long-term resist- 
ance to heat, chemical inertness, and 
high dielectric strength, which 
makes it suitable for a series of new 
industrial uses, such as: 

Electrical insulation: Mylar 
polyester film is being used by 
manufacturers as phase insulation 
and slot liners for electric motors. 
It is also used for insulation in 
capacitors. 

Tapes: It makes a tough, dimen- 
sionally stable base for industrial 
and electrical tapes. It is especially 
good for sound recording tapes and 
for electronic computing machines. 

Metallic yarn: Mylar polyester 
film may be laminated to both sides 
of metal foil and slit into very nar- 
row widths, to produce a metallic 
yarn that is strong and unaffected 
by dry-cleaning solvents or high 
ironing temperatures. 

Thermal insulation: Laminated 
to another material, such as glass 


(Continued on page 46) 


Driver Mauri Rose signals his crew as he prepares to test the XP-21 Firebird at the 
General Motors Desert Proving Ground, near Phoenix, Arizona. 


General Motors 
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the helicopter was thought to be a “stunt” machine 
— amazing and amusing, and not particularly im- 
portant. Events in Korea changed that idea — fast! 
This fledgling among aircraft performed “impos- 
sible” military assignments, spectacularly successful 
missions of mercy. Helicopters came into their own. 


bd 


In 1939, the VS-300 with Igor 
Sikorsky at the controls made 
the first practical helicopter 
flight in the United States. 
Hundreds of later Sikorsky’s 
were delivered for service in 


World War II. 


Now in demand for hundreds 
of jobs, today’s most versatile 
flying machine is the product 
of ceaseless testing, highest- 
calibre engineering, work and 
imagination. 


You might find — in Sikorsky Aircraft’s 

research departments, drafting rooms, Future Sikorsky’s will be built 
engineering laboratories — a lifetime op- by tomorrow's engineers, Per- 
portunity in this young, growing and most haps you belong m Sikorsky 
interesting field of aviation. Write today to SSS 
Rk. C. Banks, Personnel Department. 


~ JIKORSKY 


Sikorsky Aircraft, one of the four divisions of United Aircraft Corporation, South Avenue, Bridgeport 1, Conn. 
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(Continued from page 44) 
cloth, the moisture vaporproofness 
gf Mylar prevents water from 
condensing inside the primary in- 
sulation material. 


Electronic Brain Controls 
New Punch Press 


An automatic punch press with 
an electronic brain has been de- 
veloped by General Electric at Syr- 
acuse, N.Y., and its techniques are 
being adapted to electronic equip- 
ment fabrication under a U.S. Sig- 
nal Corps contract. 

The machine 
“one more step toward the auto- 
matic factory of the future” in a 
talk and motion picture presented 
at an Institute of Radio Engineers 
symposium on automation. 

Directions are fed to the punch 
press by an electronic digital com- 
puter. The computer “reads” a per- 
forated card which has information 
on size, number and location of the 
holes to be punched. The punch 
press automatically positions the 
material to be perforated and per- 
forms its punching operations with- 
in an accuracy of a few thousandths 
of an inch. 

The automatic punch press was 
described as the forerunner to an 
assembly machine to be used in the 
automatic assembly system being 
developed for the Signal Corps. The 
Signal Corps support of this auto- 
matic factory program is based on 
the recognized need for vastly ex- 
panded electronic production to 
meet the anticipated demand in 
case of emergencies. 


was described as 


Improvements Made On 
Hydrogen-cooled Generator 


The world’s first completely inner- 
cooled generator—described by en- 
gineers as one that will literally 
open a new era in the history of 


generation—is ready — for 


power 


shipment from the East Pittsburgh 
plant of the Westinghouse Electric 
Corporation. 

‘The new unit is rated at 100,000 
kilowatts and is powerful enough 
to light a city the size of Nashville, 
‘Tenn.; However it is only slightly 
larger in physical size than the av- 
erage 40,000 kilowatt machine. The 
new generator weighs about 350,000 
pounds which is about 150,000 
pounds less than the average 100,- 
O00 kilowatt unit. 

The key to the increase in power 
rating, while the physical size is re- 
duced, lies in a new cooling system 
for large turbine generators. This 
system is designed in such a way 
that the cooling agent, hydrogen 
gas, comes in intimate contact not 
only with the bare copper of the 
coils in the rotating part of the gen- 
erator, but also with the copper 
coils of the stationary part of the 
machine. After carrying the heat 
away for disposal, the hydrogen 1s 
then recirculated through the ma- 
chine. Up to this time the hydrogen 
has been able to pick up only limit- 
ed amount of heat that seeped 
through the insulating jacket cover- 
ing the copper and steel. 


Large Scale Experimental 
Steam Condenser Built 
(See frontise) 


An experimental surface-type 
steam condenser has been built by 
Allis-Chalmers Manufacturing Com- 
pany to accumulate heat-transfer 
data which are expected to lead to 
improved commercial design. 

Outwardly of unconventional de- 
sign, the unit’s interior represents a 
typical section of tubes taken from 
a full-size condenser of the type and 
design produced by Allis-Chalmers. 

The model has been designed to 
permit it to be adapted to various 
tube and baffle arrangements as 
well as different tube sizes and ma- 
terials. Through the use of a re- 


movable type tube bundle, tests 
can be run which will allow the in- 
vestigation of the heat transfer 
characteristics of a series of varied 
tube configurations. 

The initial tests will use 280 5/8- 
inch diameter tubes to give a total 
effective surface area of 276 square 
feet. The surface available in this 
condenser will then vary as different 
size tubes and tube configurations 
are used. 

It is believed to be the first time 
that studies on condenser tube spac- 
ing and Janing, tube vibration, pres- 
sure drop through the steam space, 
and baffling arrangements have 
been made on this scale. 


Comfort For Airline 
Passengers 


Passengers who have sat in air- 
planes waiting to take off and either 
sweltered or shivered, according to 
the weather, will find relief at the 
new Greater Pittsburgh Airport at 
Pittsburgh, Pa. 

It’s the only airport in the world 
to provide a central air-condition- 
ing and heating system that con- 
nects by hose to standing aircraft. 

Trap doors on the apron where 
airplanes park contain hoses for 
fresh air as well as gasoline and oil 
The hose for the air-conditioning 
and heating system is connected to 
the bottom of a plane and fresh air 
is pumped through the airliner’s 
ventilation ducts as long as the craft 
remains in the parking area. 

Constructed like a giant centi- 
pede, the supply system pipes con- 
ditioned air through underground 
ducts to loading planes. Housed in 
the basement of the airport Admin- 
istration Building are 71 heating 
and cooling coils, 30 fans ranging 
from three to eight feet in height, 
and nine Precipitron air cleaning 
units. The equipment will supply 31 
planes at once, in addition to con- 
ditioning the administration build- 


ing itself, 
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Progress in reaction-motor propulsion becomes possi- 
ble only as the metallurgist supplies new alloys to withstand 
the stresses, temperatures, and corrosive attack developed 
by new rocket fuels. 


Molybdenum additions to many alloys are known to 
improve strength at high temperatures. For this reason 
Molybdenum will be used more and more in the reaction 
motors of the future. 


Climax furnishes authoritative engineering data on 
Molybdenum applications. 
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in Charge of Engineering and Research, 


Queen’s University, Kingston, Ontario, 1923 


A MESSAGE TO 
COLLEGE ENGINEERING 
STUDENTS 
from A. C. Montieth, Vice-President 


Westinghouse Electric Corporation, 


The second most important decision in your life 


Now, as you near graduation, you are about to make a 
decision—second in importance only to choosing your 
life’s partner. 

I’m talking, of course, about that all-important first 
job. Which company will it be? I wouldn’t presume to 
answer that question for you. But I wouid like to empha- 
size the importance of this decision. 

You have a lot at stake. The direction your career 
takes will most certainly be influenced by the company 
with which you cast your lot. May I offer a few personal 
suggestions. 


you can BE SURE...i¢ irs 


Westinghouse 
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Choose a company not for its bigness or smaliness, 
but for how it will treat you as an individual. Choose it 
not only for its engineering activities alone, but also for 
how it is set up to help its engineers develop themselves 
professionally. Choose your company with an cye on the 
opportunities ahead—and an eye on the future of the 
company itself. Above all, select a company that has a 
definite program to help you determine the work for 
which you are best fitted. 

Only you can make this vital decision. Whatever it 
may be—good luck! G-10275 


For information on career opportunities 
with Westinghouse, consult the Placement 
Officer of your university, or send for 
our 44-page book, Finding Your Place 
in Industry. 

Write: Mr. P. B. Shiring, Regional 
Educational Co-ordinator, Westinghouse 
Electric Corporation, Ellicott Sq. Bldg., 
Buffalo 3, New York. 
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They’re 
easier , 
to handle 
thanks to 


S.S.WHITE 


@ LIGHT WEIGHT AND MOBILITY are essential fea- 
tures of any portable tool. That's one reason why 
the manufacturer of these concrete surfacers uses 
S.S.White flexible shafts to transmit power be- 
tween the motor and the working head. As he puts 
it, the flexible shafts “provide flexibility of move- 
ment for the operator and eliminate the need for 
holding the motor unit which is the heaviest part 
of the equipment.” 


Many of the design problems you'll face after 
graduation will involve ways of transmitting 
power or control at low cost. That's why you'll 
want to become familiar with $.$.White flexible 
shafts now, because they are the economical solu- 
tion to many of these problems, 


SEND FOR THIS FREE 
FLEXIBLE SHAFT BOOKLET... 


Bulletin 5306 contains 
basic flexible shaft data 
and facts and shows how 
to select and apply flexible 
shafts. Write for a copy. 


INDUSTRIAL DIVISION 
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DENTAL MFG. CO. Dept.C, 10 East 40th St. 
new YORK 16, N. Y. 


New Student Union Selects 
Air Conditioning & Refrigeration 


This fine building of the Indiana Univer- 
sity Medical Center, at Indianapolis, com- 
prises apartments, guest rooms, dining halls, 
shops, swimming pools, etc. 

Here both air conditioning and food 
service loads are handled by 13 Frick re- 
frigerating machines, and a Frick unit air 
conditioner. Installation by Hayes Bros., Inc., 
Distributors at Indianapolis and South Bend. 
For that important cooling job of yours, 
specify Frick equipment: there's nothing to 
compare with it. Write now for Bul. 100 on 
“ECLIPSE” compressors. 


The Frick Graduate Training Course in Refrigeration and Air Condition- 
ing, operated over 30 years, offers a career in a growing industry. 


Fr DEPENDABLE REFRIGERATION SINCE 
NICK «: 


WAYNE PENNA. 


| HERE’S HELP FOR YOU 


$6.90 
Made by Eugene Dietzgen Co. and 
containing three Templets—One caps, 
one lower case, and one of numbers. 
Sizes to 1%2”—And your choice of 


vertical, slant, adv. style and script. 


One templet—with three cap sizes and | 
one numbers—vertical only. | 


Cross Section paper 
All kinds of cross-section paper are in 
stock at the Triangle for your selection. 


TRIANGLE 
BOOK | 
CO-OP i 


Evan J. Morris, Proprietor 
Sheldon Court | 


Serving Cornellians Since 1903 


412 College Avenue 
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How to speed production of high 
precision jet engine parts 


Engineers had the problem of designing a turret lathe 
that would machine a stainless steel jet engine part having 
a very complicated shape. And the part had to be pro- 
duced in volume—yet with extreme precision. Naturally, 
they had to be sure the lathe spindle would be held rigid. 
To solve their problem, they mounted the spindle and 
gear train on Timken® tapered roller bearings, eliminat- 
ing spindle vibration and chatter, insuring high precision. 


Here’s how TIMKEN’ bearings 
maintain spindle rigidity 


Timken bearings hold spindles in rigid alignment 
because line contact between rollers and races gives 
spindles wide, rigid support. Because the tapered 
design of Timken bearings lets them take radial and 
thrust loads in any combination, deflection is mini- 
mized, end-play and chatter eliminated. Spindles 
maintain their accuracy, year after year. 


Want to learn more about 
bearings or job opportunities? 


Many of the engineering problems you'll face after 
graduation will involve bearing applications. For help 
in learning more about bearings, 
write for the 270-page General In- 
TAPERED ROLLER BEARINGS formation Manual on Timken bear- 
ings. And for information about the 
excellent job opportunities at the 
Timken Company, write for a copy 
of “This Is Timken”. The Timken 
Roller Bearing Company, Canton 
6, Ohio. 


NOT JUST A BALL © NOT JUST A ROLLER > THE TIMKEN TAPERED ROLLER o> 
BEARING TAKES RADIAL @ AND THRUST ~@- LOADS OR ANY COMBINATION BC 
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F-100 Super Sabre — designed and built by North American Aviation. 
America’s first true tri-sonic fighter ... flies faster than sound in level, 
operational flight. Now in priority production for the Air Force. 


The plane you help design and develop will probably carry a designation 
somewhere in the mid-hundreds ... perhaps it will be jet-powered, 

maybe ram-jet...or we will have developed a rocket propulsion system 
capable of sending it into the high Mach numbers. It may carry a pilot... 

it may not. But it will embody design principles, new electronic components 
and air artillery far advanced beyond anything now in the air. 

North American Aviation, designers and builders of the world-famous 
F-86 Sabre Jet and the new F-100 Super Sabre, needs engineers with vision 
and imagination ... men with a solid technical foundation who will be ready to 
help design and build the better aircraft of tomorrow. Other fascinating 
careers are also open in North American’s guided missile, jet, rocket, 
electronic and atomic energy programs. Projects that are years ahead to 
keep America’s security strong. 

When you are prepared to enter the engineering profession, consider the 
well-paid career opportunities at North American. Meanwhile, write for 
information concerning your future in the aircraft industry. 


Contact: Your College piacement office or write: Employment Director, 


5701 West 12214 South North American 
Imperial Highway Lakewood Blvd. Aviation, Inc. 
Downey, Calif. Columbus 6, Ohio 
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“We Hit the Jackpot x 


say N. W. MORELLI 


Oregon State College, B.S.,M.E.—1950 
and 


E. R. PERRY 


Texas A. & M., B.S.,E.E.—1950 


wt taking the course, two engi- 
neers developed a revolutionary new 
circuit breaker mechanism. 


“Our experience shows what can happen 
if you work with people open to sugges- 
tion. We found men of this kind at Allis- 
Chalmers, and it has given us a special 
pleasure in our job. 

“We started out like most other graduates 
with a hazy idea of what we wanted to do. 
After working in several departments, we 
requested that part of our training be at 
the Boston Works of Allis-Chalmers, 
where circuit breakers are made.” 


New Design Principle 


“Circuit breakers soon became an obses- 
sion with us, and we got the idea of de- 
signing a hydraulic operator and trigger- 
ing mechanism for these breakers. Most 
operators for big breakers are pneumatic. 


“Unsuccessful attempts had been made 
in the past by all circuit breaker manu- 
facturers to build hydraulic operators. 


Low-pressure spindle for a 120,000 kw 
steam turbine generator. Said to be one 
of the largest ever built in the United 
States, this spindle is nearing completion 
in the Allis-Chalmers West Allis shops. 
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The important thing is that no one at 
Allis-Chalmers said, ‘Don’t try it—it won’t 
work,’ 

Start New Era 


“To make a long story short, our study of 
the problem led us to the hydraulic accu- 
mulator and high speed valves being used 
by the aircraft industry. These had not 
been available when earlier attempts were 
made to build a hydraulic operator. With 
these highly developed devices to work 
with, we were able to build an operator 


that combined the best features of pneu- 
matic and hydraulic operation. We call it 
the Pneu-draulic operator. Engineers are 
saying it starts a new era in circuit breaker 
actuation. 


“This fact is important to us, but it is 
even more important to know that Allis- 
Chalmers Graduate Training Course is 
full of opportunity . . . and as we found 
out, there’s opportunity right from the 
start.” 


Pneu-draulic is an Allis-Chalmers Trademark, 


Facts You Should Know About the 
Allis-Chalmers Graduate Training Course 


1. It's well established, having been 
started in 1904. A large percentage of 
the management group are graduates 
of the course. 

2. The course offers a maximum of 24 
months’ training. 

3. The graduate engineer may choose 
the kind of work he wants to do: design, 
engineering, research, production, sales, 
erection, service, etc. 

4. He may choose the kind of power, 
processing, or specialized equipment 
with which he will work, such as: steam 
or hydraulic turbo-generators, circuit 
breakers, unit substations, transformers, 
motors, control, pumps, kilns, coolers, 
rod and ball mills, crushers, vibrating 


screens, rectifiers, induction and dielec- 
tric heaters, grain mills, sifters, etc. 


5. He will have individual attention 
and guidance in working out his train- 
ing program. 


6. The program has as its objective the 
right job for the right man. As he gets 
experience in different training loca- 
tions he can alter his course of training 
to match changing interests. 


7. For information watch for the Allis- 
Chalmers representative visiting your 
campus, or call an Allis-Chalmers dis- 
trict office, or write Graduate Training 
Section, Allis-Chalmers, Milwaukee 1, 
Wisconsin. 


ALLIS-CHALMERS 
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.....filled here 


It takes tons and tons of materials 


to fill the prescriptions that give strength and stamina to the steel you use 


Tue sree that’s everywhere—in your automobile, in 
trains, machines, and buildings—is stronger and more 
enduring beeause it has been treated with special 

vitamins and tonics. 


STEEL GETS ITS VITAMINS from the industry’s 
“drugstores’”’— the plants where alloying metals are 
made. Here, prescriptions usually call for ingredients 
by the ton. Their huge “mixing bowls” are white-hot 
electric are furnaces, in which temperatures reach over 
3,500 degrees Fahrenheit. 

These alloying metals are refined and concentrated 
forms of both rare and common metals. Among them 
are chromium, boron, silicon, tungsten, columbium, and 
vanadium. Individually, or together, they give steel du- 
rability, toughness, hardness, rust and corrosion resist- 
ance, and other special qualities. Chromium, for exam- 
ple, is the secret of making steel stainless. 


ELeEcCTROMET Alloys and Metals 
HAYNES STELLITE Alloys 
ACHESON Electrodes 
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PYROFAX Gas 


UCC’s Trade-marked Products include 
BAKELITE, VINYLITE, and KRENE Plastics 
Prest-O-Ltre Acetylene 
EVEREADY Flashlights and Batteries 


VARYING COMBINATIONS of these and other 
alloys are added to every ton of molten steel produced 
today. Without them we wouldn’t have the hundreds 
of different kinds of steel that do so much for all of us 
in so many ways. 

MORE THAN 50 ALLOYS— The people of Union 
Carbide pioneered in the development and production 
of alloying metals. They produce more than 50 different 
alloys for steel and other metals that go into products 
that serve you. 


STUDENTS AND STUDENT ADVISERS: Learn more about career 
opportunities with Union Carbide in ALLOYS, CARBONS, CHEMICALS, 
Gases, and PLAsTIcs, Write for booklet K-2. 


Unton CARBIDE 


AND CARBON CORPORATION 


LAST 42ND STREET NEW YORK 17, N. 
In Canada: UNION CARBIDE CANADA LIMITED 


NATIONAL Carbons 
LINDE Oxygen 
SYNTHETIC ORGANIC CHEMICALS 
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Brig. General David Sarnoff, Chairman of the Board, Radio Corporation of America 


Sees No. 1 wish come true! 


Television Tape Recording 
by RCA Opens New Era of 
Electronic Photography 


In 1956, RCA’s General Sarnoff will 
celebrate his 50th year in the field of 
radio. Looking ahead to that occa- 
sion, three years ago, he asked his 
family of scientists and researchers 
for three gifts to mark that anniver- 
sary: (1) A television tape recorder, 
(2) An electronic air conditioner, (3) 
A true amplifier of light. 


Gift No. 1—the video tape recorder— 
has already been successfully demon- 
strated, two years ahead of time! Both 
color and black-and-white TV pictures 
were instantly recorded without any pho- 
tographic development or processing. 


You can imagine the future importance 
of this development to television broad- 
casting, to motion pictures, education, 
industry and national defense: And you 
can see its entertainment value to you, 
in your own home. There the tape equip- 
ment could be used for home movies, 
and—by connecting it to your television 
set —you could make personal recordings 
of your favorite TV programs. 


Expressing his gratitude for this “gift, 
Gen. Sarnoff said it was only a matter of 
time, perhaps two years, before the fin- 
ishing touches would bring this record- 
ing system to commercial reality. He 
described it as the first major step into 
an era of “electronic photography.” 


Such achievements as this, stemming 
from continuous pioneering in research 
and engineering, make“RCA” an emblem 
of quality, dependability and progress. 


INTRIGUING OPPORTUNITIES FOR 
GRADUATING ENGINEERS 


You're sure to find the exact type of 
challenge you want in Engineering De- 
velopment, Design, or Manufacturing at 
RCA, Men with Bachelor's, Master's or 
Doctor's degrees in EE, ME, IE or Phys- 
ics are needed. You'll find your optimum 
career work among the hundreds of prod- 
ucts RCA produces for the home, sci- 
ence, industry and Government. 


If you have the necessary education 
and experience, you will be considered 
for a direct engineering assignment. Oth- 
erwise, you'll participate in our Special- 
ized Training Program, in which you 
can explore RCA’s many interesting en- 
gineering operations for a full year. 

Your rapid professional advancement 


is enhanced at RCA by the free flow of 
engineering information. 


Write today to: College Relations, 
RCA Victor, Camden, New Jersey. 
Or, see your Placement Director. 


® 


RADIO CORPORATION OF AMERICA 


World leader in radio — first in television 
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Father (looking cautiously into the 
living room of a fraternity house): 
“Does Mort Thompson live here?’ 

Voice from inside: “Yeah, just 
bring him in and lay him on the 


couch.” 


Sing a song of sulfides, 
A beaker full of lime, 
Four and twenty test tubes, 
Breaking all the time. 
When the cork is taken out, 
The fumes begin to reek. 
Now isn’t that an awful mess 
To have six hours a week? 


* * * 


Transfer student to fellow board- 
er: Where do you take a bath? 
M.E.: In the spring. 


Student: I said where, not when! 
* * 


“It’s not the work I enjoy,” said 
the cab driver, “it’s the people T run 
into.” 


* * 


The little tot was sitting demurely 
on the couch, watching her mother 
smoking a cigarette. Her nose was 
wrinkled, and in her pale blue 
eyes was an expression of child 
disillusionment. Finally, unable to 
stand it any longer, she blurted 
out in her quivering voice, “Mother, 
when are you going to learn to in- 
hale?” 


* * 


In a cistern little Wille 

Threw his little sister Lily. 

Mother couldn't find her daughter; 
Now we sterilize our water. 


* * * 


A draft board doctor, examing a 
recruit, commanded: “Read that 
chart.” 

“What chart?” asked the draftee. 

“That's right,” said the doctor, 
“There is no chart; you're in, boy.” 


* * 


The honeymoon i over when 
she wants a heater in the coupe to 
keep her warm. 
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One of the married grad stu- 
dents went out with the boys at his 
fraternity one night. Before he 
realized it, the next day had 
dawned. He hesitated to call his 
wife, but finally hit upon an idea. 
“Vm back,” he shouted over the 
phone, “Don’t pay the ransom!” 


HISTORY OF A JOKE 


1 minute—Freshman thinks of a 
joke and tells it one night to his 
girl friend on the steps of Balch 
Hall. 

1 day—Joke circulates through 
girl friend’s sorority and is acci- 
dentally overheard by senior in en- 
gineering. 

1 week—Engineer sends joke to 
ENGINEER (this is a joke itself) 
claiming originality. Editor of En- 
GINEER happens desperately to need 
five more lines of copy, takes a 
chance on getting expelled from 
school by using it. 

1 month—Joke appears in back 
part of magazine among ads. The 
Dean sees joke and chastises Editor, 

1 year—Joke circulates through 
every engineering college magazine 
from Louisiana to Minnesota, New 
York to California. 

2 years—Gag writer for a radio 
program finds local college maga- 
zine on a bus and sees joke therein. 
Joke is heard on next week’s pro- 
gram. Gag writer loses union card. 

3 years—Reader’s Digest prints 
joke from radio program. 

4 years—College professor finally 
gets around to reading the issue of 
Reader’s Digest and laughs heartily 
at joke. 

5 to 30 years—College professor 
uses joke to begin first lecture at 
start of each term. 

35 years—Joke passes on to a 
well-deserved rest together with 
college professor. 


Applicant: “I’m Gladys Zell.” 
Personnel Manager: “I’m happy 
myself, Have a seat.” 


Once upon a time a freshman Ag. 
student sat up all night wondering 
where the sun went when it went 
down. And then it dawned on him. 


Two Cornell M.E.’s were on their 
way home for vacation on a very 
cold day. They were riding a mo- 
torcycle, and the fellow in back 
was freezing so, when they 
stopped for gas, he took off his 
coat and put it on backwards, but- 
toning it up to keep out more wind. 
Soon after they started off again 
they ran smack into a telegraph 
pole. 

The policeman who called in 
about the accident reported the 
following to the police chief: “The 
man riding in front was killed in- 
stantly. The man who was riding 
in back was still alive when we got 
there, but he died when we 
straightened out his neck.” 


* * * 


“Shall we boil this guy?” said one 
cannibal to the other as he trussed 
up the clergyman. “No, he’s a 
friar,” said the other. 


* * * 


Imagine the newspaper boy’s em- 
barrassment when he opened the 
wrong door in the depot waiting 
room and yelled “Extra paper.” 


* * * 


| once had a classmate named 
Jessar 
Whose knowledge grew lesser and 
lesser 
It at last grew so small— 
He knew nothing at all— 
And now he’s an Arts professor. 


* * * 


Tourist Guide: “We are passing 
the largest brewery in the United 
States.” 

C.E.: “Why?” 


* * * 


The professor who comes in 15 
minutes late is rather rare; in fact, 
he is in a class by himself. 
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how their new service stations are 
going to look and operate 


Alemite sets up scale models of their 
service station equipment on the customer’s own floor plan—photographs them— 
and portrays the new custom-built station ready for action 


goes don’t just pull lube racks, grease pumps 
and other service station equipment out of a sam- 
ple case. They're far too big—far too bulky. Besides, 
final location and arrangement count heavily in how 
well they are going to work out. 

The Alemite Division of Stewart-Warner solves the 
problem with photography. Prospects see new service 
station equipmentvirtually right in theirown premises. 


It works this way. The salesman sends in a rough 
sketch of the space available, with windows and 
columns marked. Experts fit exact replicas of racks, 
lifts, and other equipment to the plan, then put the 
camera to work. The customer pictures his new sta- 
tion—modern, efficient, handsome—and the sale is 
well on its way. It’s an idea for any company with 


bulky products to sell. Photography is a great sales- 
man for any business, large or small. And it’s very 
much more. It works in all kinds of ways to save time, 
cut costs, reduce error and improve production. 


Graduates in the physical sciences and in engi- 
neering find photography an increasingly valuable 
tool in their new occupations. Its expanding use 
has also created many challenging opportunities at 
Kodak, especially in the development of large-scale 
chemical processes and the design of complex pre- 
cision mechanical-electronic equipment. Whether 
you are a recent graduate or a qualified returning 
service man, if you are interested in these opportuni- 
ties, write to Business & Technical Personnel Dept., 
Eastman Kodak Company, Rochester 4, N.Y. 


Eastman Kodak Company, Rochester 4, N.Y. 


he: 


GENERAL ELECTRIC PROGRAMS 
FOR COLLEGE GRADUATES 


Career opportunities with a bright future await the college graduate who 
joins General Electric. To help him toward early success, G.E. offers these 
ten programs~ each including both challenging work assignments and 


broadening classroom studies. 


If you are interested in building a career with General Electric, consult 
your placement officer for the date of the next visit of the G-E representative 
on your campus. Meanwhile, for further information on the career programs 
described here, write: College Editor, Dept. 2-123, General Electric Co., 


Schenectady, N. Y. 


ENGINEERING PROGRAM 


This program gives engineers a sound foundation for 
1 


lopment, design, 


professional career in research, dey 


manufacturing, appli tallation and serv- 


MANUFACTURING TRAINING 


Open to technical and some non-technical graduates, 
this three-year program provides leadership training in 
manufacturing supervision, manufacturing engineering, 


purchasing, production control, or plant engineering, 


PHYSICS PROGRAM 


Sachelor and Master graduates, this program 
s industrial training and ornentation in many fields 


es at G.E.— and offers great diversity in place- 


CHEMICAL AND METALLURGICAL PROGRAM 


Open to chemists, metallurgists, chemical, ceramic, and 


and MS level. Assign- 


ent to plant haison 


Va wore 
metallurgical engineers at 
ments extend from prov leveiopm 

from research and ¢ \ pment to sale of process 


ATOMIC “TEST” 


Open to science and engineering graduates, this pro- 
gram is conducted in the Hanford Atomi: 
Operation at Richland, Washington to train men for 


positions in the atomic energy field. 


APPARATUS SALES ENGINEERING 


en who have completed the En neering 
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BUSINESS TRAINING COURSE 


eis to develop busine idmun 


MARKETING TRAINING 


ite nd to Vouny men who 


EMPLOYEE & PLANT 
COMMUNITY RELATIONS TRAINING 


Open to techmeal art il 


ADVERTISING TRAINING COURS 
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GENERAL ELECTRIC 


Program, this program develops vouns 
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